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THE SENATE PANAMA CANAL BILL. 

It is gratifying to note that the international canal 
question is finally to be settled in a way that we have 
contended was the only practical one, that is in favor 
of the short Panama route—a route also favored by 
the Isthmian Canal Commission. The Senate on the 
19th instant passed the Panama Canal bill by a vote 
of 67 in favor to 6 against. 

The radical change in sentiment as here illustrated, 
in comparison with the Hepburn Nicaragua -‘House 
bill, may be largely accounted for by the masterly 
way in which the Canal Commission placed the result 
of its investigations before Congress, sufficient to 
convince many men of a practical turn of mind of the 
several advantages of the Panama route. In addition 
to this the recent terrible disaster at St. Pierre, Mar- 
tinique, caused by the tremendous volcanic eruption 
of Mont Pelée,: fixed in the minds of many the fu- 
tility of constructing a canal in a region having a 
record for volcanic disturbances and earthquakes. 

Thus when the merits of the Panama Canal became 
fully known and the possibility of its acquirement for 
a reasonable sum and the probability of securing the 
desired right of way on equitabie terms, there was an 
irresistible sentiment created in its favor which is 
reflected in the nearly unanimous vote of the Senate. 
In the debate preceding the vote the shortness of the 
Panama Canal as compared with the Nicaragua was 
emphasized as one of the important points of its ad- 
vantage—49 miles, as against 183. The depth is to 
be 35 feet. The principal provisions of the Senate 
bill are: ; 

1. That the President is to acquire for the United 
States, at a cost not exceeding $40,000,000, all of the 
rights, privileges, franchises, concessions, grants of 
land, rights of way, unfinished work, plants, and other 
property owned by the New Panama Canal Company of 
France on the Isthmus of Panama and all its maps, 
plans, drawings, records on the Isthmus of Panama and 
in Paris, including all the capital stock, not less, how- 
ever, than 68,862 shares of the Panama Railroad Com- 
pany, owned: by or held for the use of said canal com- 
pany, provided a satisfactory title to all of said prop- 
erty can be obtained. 

2. That the President is to acquire from the Repub- 


lic of Colombia exclusive and perpetual control of a~ 


strip of land not less than six miles wide from the 
Caribbean Sea to the Pacific Ocean, and the right to 
use and dispose of the waters thereon, and to excavate, 
construct, and perpetually to maintain, operate, and 
protect thereon a canal of such depth and capacity as 
will afford convenient passage of ships of-the greatest 
tonnfage and draught now in use, from the sea to the 
ocean; this control to include the right perpetually 
to maintain and operate the Panama Railroad, if the 
ownership thereof, or a controlling interest therein, 
shall have been acquired by the United States; also 
jurisdiction over the strip and the ports at the ends 
thereof, to make the necessary police and sanitary 
rules and regulations, and to establish judicial tri- 
bunals to enforce the same. The President also may 
acquire such additional territory and rights from 
Colombia if deemed necessary. 

3. $40,000,000 is appropriated to pay for the prop- 
erty of the New Panama Canal Company and a suffi- 
cient amount to pay Colombia for the territory ac- 
quired from that country for building the canal. The 
President is then, through the Isthmian Canal Com- 
mission, authorized by the act to proceed with the 
construction of the canal, utilizing as far as prac- 
ticable the work already done. The canal is to be 
supplied with all necessary locks and other appliances. 
Provision is made for the construction of safe and 
commodious harbors at the termini of the canal, and 
for such works of defense as may be necessary for 
the safety and protection of the canal and harbors. 

4. In the event that the President is unable to se- 
cure a satisfactory title to the property of the New 
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Panama Canal Company and the control of the neces- 
sary territory from Colombia, and after first having 
obtained for the United States exclusive and per- 
petual control by treaty of the necessary territory 
from Costa Rica and Nicaragua, he is then to have 
authority to begin the construction of the canal over 
the Nicaragua route on the same general conditions 
as apply to the Panama Canal. An appropriation is 
provided for compensation, through a treaty, to Costa 
Rica and Nicaragua for rights and concessions they 
are to grant. 

5. An appropriation of $10,000,000 is made to begin 
the project, and by a further provision all appropria- 
tions are not to exceed in the aggregate the addi- 
tional sum of $135,000,000 if the Panama route be 
adopted, or $180,000,000 should the Nicaragua route 
be selected. : 

6. In any agreement made with Colombia, Nicaragua 
or Costa Rica the President is authorized to guarantee 
them the use of the canal and harbors, upon such 
terms as may be arranged, for all vessels owned by 
those countries or by their citizens. 

7. An Isthmian Canal Commission of seven mem- 
bers is created, to be nominated by the President and 
confirmed by the Senate. They are to have charge of 
construction of the canal and are to be subject to the 
direction and control of the Executive. Four of the 
seven are to be skilled in the science of engineering, 
one is to be an officer of the army, and one other an 
officer of the navy. Authority is given for the em- 
ployment of engineers from the army and civil life 
and other necessary persons. The commission is to 
make reports, to the President and to give Congress 
such information as may be required. 


8. Outside of the $10,000,000 appropriated authority 


is given for the issue of $130,000,000 2 per cent 20- 
year gold bonds exempt from taxation in denominations 
of $20, or a multiple of that sum, to be sold at par 
and open to popular subscription, the proceeds to be 
used on the construction work as required. 

The provisions above stated appear to give the Presi- 
dent ample authority to proceed with this great work 
in a common-sense, business-like way, while much 
will depend upon the character of the Commission 
whom he appoints as to whether the vast expenditures 
necessary for construction will be reasonable and 
economical or extravagant. As the personnel of the 
Commission must be confirmed by the Senate, it is to 
be presumed only the best men -will be selected. 

The ‘assurance that a canal is positively to be con- 
structed on a practical and economical basis with 
funds provided in part by popular subscription will 
create a national enthusiastic interest in it and insure 
its Success. Its commercial advantages to this and 
foreign countries cannot be over-estimated. We trust 
that the differences between the House of Representa- 
tives and the Senate may be satisfactorily adjusted 
by the usual conference committee in the hope that by 
the next celebration of Independence Day the wishes 
of the country in respect to this great undertaking 
may be carried out. 

8 
THREE PHASE TRACTION IN AMERICA. 

The announcement that the Whitney syndicate has 
joined hands with Ganz & Co., of Buda-Pesth, is 
fraught with more promise for the future of electric 
traction in the United States than many of us may 
be willing to admit. For years the Buda-Pesth firm 
has been identified with the growth of electrical trac- 
tion in Europe. Not only did it install the first un- 
derground trolley, but it developed the three-phase 
system for roads of standard gage. 

The number of electrical roads in fhis country of 
standard dimensions can be counted on the fingers of 
one hand. Probably, without exception, all of them 
use the direct current. In Europe, on the other 
hand, the foremost electrical engineers have adopted 
the alternating current, with results that have been 
most gratifying from the standpoint of economy and 
efficiency. : 

Readers of the ScIENTIFIC AMERICAN will recall the 
article we published some time ago on the Valtellina 
road, in Italy. That road was converted from steam 
to electrical traction by the Buda-Pesth firm. After 
having been in continuous operation for ‘over one 
year and a half, the company was able to announce 
that the three-phase electrical equipment had cut down 
the operating expenses fifteen per cent. Unfortunately, 
the Valtellina line had hardly been opened, when 
the London underground contracts were let. In the 
bitter fight in which Mr. Yerkes and the American ad- 
vocates of the direct current finally triumphed, the 
merits of the three-phase system were ably and strong- 
ly put forth by its adherents. The Board of Directors 
of the London Underground, after a careful investiga- 
tion, decided in favor of the three-phase system. But 
the strenuous protests of the Americans resulted in 
the submission of the controversy to a board of arbi- 
trators, who rather weakly decided that the Buda- 
Pesth plan was too new. 

It may be that the London controversy, nowaree: 
brought home to the Whitney syndicate the merits of 
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three-phase traction. At all events, it is encouraging 
to find that American engineers are willing to try a 
system of which as yet they know next to nothing, and 
which has been offered to them as a vast improvement 
on their own; and it speaks well for the Buda-Pesth 
firm if sagacious American men of wealth are willing 
to invest millions in a plan which originated in 
Europe and developed there to its present importance. 

; 

TWO REMARKABLE RAILWAY RUNS FROM NEW YORK 
TO CHICAGO. 

Probably no more praiseworthy feat is recorded in 
the annals of American railroading than the perform- 
ance of the trains sent by the New York Central and 
Pennsylvania Railroads over the roads between New 
York and Chicago. At a speed which sometimes ex- 
ceeded 80 miles an hour, and which averaged some 5U 
miles an hour including all stops, these trains, travel- 
ing east and west, covered the respective distances of 
980 and 912 miles three minutes ahead of the schedule 
time of 20 hours. 

With these two remarkable records, American rail- 
roads hold the record for fast, long runs. On the 
Orleans & Midi Railroad, the Sud express travels 486 
miles from Paris to Bayonne in 8 hours 59 minutes, 
averaginz 54.13 miles an hour. That is probably the 
fastest train in the world for the distance. But the 
length of track is little more than half that traversed 
on the shortest route between New York and Chicago. 
Other famous European runs that deserve mention are 
those made in England by the East Coast express and 
the West Coast express. The former runs to Edin- 
burgh, and the latter to Glasgow from London. Both 
travel at an average speed of 50 miles an hour; but 
the distance covered is only about 400 miles. 

It is difficult to award the palm to either of these 
new American trains. The New York Central’s ex- 
press covered a longer distance at a higher average 
speed than the Pennsylvania train. On the other 
hand, the Pennsylvania train, although its route was 
shorter and its average speed not more than 45% 
miles an hour, encountered heavy grades in crossing 
the Alleghany Mountains. The officials of both roads 
claim that the journey from New York to Chicago 
could easily be covered in 18 hours. 

+8 
GOVERNMENT IRRIGATION. 

One of the best measures that has become a law in 
the beginning of this twentieth century is the scheme 
providing for the irrigation of the thousands of square 
miles of arid lands located in our Western States 
and Territories under government supervision, em- 
bodied in the bill recently passed and signed by the 
President and known as the Irrigation Bill. 

The bill is based on the idea that the proceeds of 
sales of public lands shall be assigned from year to 
year to the building of irrigation works under con- 
tracts approved by the Secretary of the Interior, but 
only when there is sufficient money on hand to insure 
the completion of the work. 

According to Mr. Newlands, the Representative from 
Nevada who has promoted the legislation on this 
subject, this bill is very complete and comprehensive 
in its scope and automatic (so to speak) in its plan 
of action. ; 

It is estimated that during the next thirty years at 
least $150,000,000 from, the proceeds of the sale of 
lands will be available without further appropriations 
for public irrigation works. 

The bill makes the present reeeipts from public 
lands, including those of the last fiscal year, stated to 
amount now to some $6,000,000, immediately available 
and the average annual sum of $3,000,000 (likely to be 
constantly increased) can be used each year for a 
steady continuation and enlargement of any work for 
which contracts are made. 

The plan further provides against the acquirement 
of large tracts of land by individuals or companies 
by limiting the area to be owned by one person to 
160 acres, subject to the provisions of the national 
homestead law, including its limitations, charges and 
conditions. 

At least half of the arid land so acquired must be im- 
proved by irrigation and the owner must reside on or 
near the land. 

After a plan of irrigation of a tract of land owned 
by several parties has been completed at government 
expense and the works are in order, the owners will 
be required to pay back to the government in not less 
than ten annual installments the estimated cost of the 


‘ construction of the works, the money so paid to be 


returned to the general reclamation fund. Eight hours 
is fixed as a day’s work, and Chinese labor is forbid- 
den. 

The public arid and semiarid lands mentioned are 
in the Territories and States of Arizona, California, 
Colorado, Idaho, Kansas, Montana, Nebraska, Nevada, 
New Mexico, North Dakota, Oklahoma, Oregon, South 
Dakota, Utah, Washington and Wyoming. 

The effect of the bill should be to encourage the set- 
tlement of the great wastes in a few of the States and 
greatly to increase their agricultural products, The 
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Department of the Interior is not limited to any par- 
ticular plan of securing the requisite supply of water 
for irrigation purposes, but must conform to the State 
laws bearing on this subject in providing for any 
given plan. ‘The law is certain to make valuable land 
now considered valueless, and promote Western agri- 
culture in a way to insure lasting benefit to the 
country. 
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THE HEAVENS IN JULY." 


BY HENRY NORRIS RUSSELL, PH.D. 

The summer evening skies, though not perhaps equal 
to those of winter, present at this season a noble 
spectacle. To identify the principal constellations, we 
may begin with the two brightest stars in sight—Vega 


and Arcturus. The former of these is nearly overhead | 


at 9 o’clock in the evening in the middle of July, 
while the latter is some distance to the westward. 
Starting from Arcturus toward Vega, we first reach 
the little circlet of stars which is known as the North- 
ern Crown. Next comes a keystone-shaped figure 
which marks -the constellation Hercules. Following 
the same line beyond Vega, we come to Cygnus—a 
fine cross of stars in the Milky Way. The bright stars 
rising in the east below this belong to Pegasus. 

In the Milky Way, to the right of Cygnus, the bright 
Altair shows the position of the constellation of the 
Eagle. Below this is Sagittarius. 
feature is a little inverted “dipper,” known as the 
Milk Dipper, because it lies in the Milky Way. 

Scorpio, the finest of the zodiacal constellations, is 
due south. The brilliant red star Antares, at the 
creature’s heart, and the long curving line of the tail, 
streaming down to the horizon and then bending up- 
ward again, make this one of the easiest star groups 
to recognize when once learned. Above it are the 
large but rather formless constellations of Ophiuchus 
and Serpens. The conspicuous isolated star in the 
southwest is. Sprea, the brightest one in Virgo. Leo 
is setting, a little north of west. Ursa Major is well 
up on the left of the pole, the Great Dipper being the 
highest part of the constellation. The Little Dipper is 
right above the pole-star. Half-way between its bowl 
and Vega is the head of Draco, whose long coils may 
easily be traced through the space between the Great 
and Little Bears. In the Milky Way, low down on the 
right of the pole, is Cassiopeia. 

THE PLANETS. 

Mercury is morning star throughout July. On the 
15th he is farthest west of the sun, and about this 
time he can be seen a little north of east, about an 
hour before sunrise. By the end of the month he dis- 
appears again in the sun’s rays. 

Venus is morning star in Taurus and Gemini, rising 
about two hours earlier than the sun. 

Mars is also morning star, though far away and 
faint. On August 1st he is in conjunction with Venus, 
being about 1144 deg. north of her—not quite so close 
as he was last fall. As the moon is close by at the 
time, there will be something worth looking at in 
the eastern sky that morning. 

Jupiter is approaching opposition, and is conspicu- 
ous in the southeast in the latter part of the evening. 
On the 15th he rises at about 9 o’clock, and is due 
south at half-past 1. 

Saturn is in Sagittarius, and is in opposition on the 
17th. It is interesting to note that at this time the 
earth passes directly between Saturn and the sun, 
so that as seen from the planet it would appear to 
transit across his disk. It may help us to realiza 
how small a body the earth is, in comparison with 
even the solar system, when we find that it would 
appear to an observer on Saturn as a black dot barely 
two seconds of arc in diameter—too small to be.seen 
at all without a good-sized telescope. 

Uranus is in Ophiuchus, well placed for evening 
observation. Neptune is morning star, too near the 
sun-to be well seen. ; 

The asteroid Vesta, as we mentioned last month, 
comes to opposition on the 14th. It is in Sagittarius, 
and is moving parallel to a line drawn from Saturn to 
the middle of the bowl] of the Milk Dipper, but about 
a degree below this line. On July 1stit is about 1 deg. 
southwest of Saturn, and on the 38ist it is 3-5ths of 
the way toward the Milk Dipper. It is of the 6th 
magnitude, and is consequently just visible to the 
naked eye under favorable conditions. Without a very 
good star-map it will be necessary to sketch the stars 
visible in this region with a field-glass and pick out 
the asteroid by its motion. 

Vesta is the brightest—though the third in order of 
discovery—of the hundreds of small planets between 
Mars and Jupiter. ‘It revolves about the sun at an 
average distance of 220,000,000 miles, and takes about 
three years and eight months to complete ‘its journey. 
At the present opposition it is nearer than usual, being 
203,000,000 miles from the sun, and 109,000,000 miles 
from us. While it is ordinarily just too faint to be 
seen by the naked eye, this unusual nearness carries 
it just within the limit. 

In the most powerful telescope Vesta, like a few 
others of the brighter asteroids, shows a perceptible 


Its most noteworthy © 


compression depending upon the difference 
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disk. According to Prof. Barnard’s measures, it is 
about 200 miles in diameter, so that it is decidedly a 
world in miniature. 

On so small a body the force of gravity is much less 
than on the carth. A man, if he could exist on the 
surface of Vesta, would weigh about 1-50th of what 
he does here, and his capabilities would be corre- 
spondingly increased. This would have some inter- 
esting consequences. An athlete, for example, could 
easily jump to a height of 300 feet or so, coming 
down with no more jar than after a six-foot leap on 
earth. A batted ball, which here rises to a height of 
a hundred feet, and drops into the fielder’s hands 
after a flight of five seconds or so, would on Vesta, 
if struck as hard a blow, rise a mile high, stay in 
the air more than four minutes, and drop nearly four 
miles away. A cannon-ball, fired at the usual speed, 
would fly clean off into space, and never come back at 
all. 

Clearly life on such a planet would be rather re- 
markable. However, as it is almost certain that the 
asteroids have no atmosphere, such calculations as we 
have just been making really belong to the realm of 
idle speculation. 

THE MOON. 

New moon occurs on the morning of the 5th, first 
quarter on that of the 12th, full moon near noon on 
the 20th, and last quarter on the night of the 27th. 


The moon is nearest us on the 4th, and farthest off | 


on the 16th. She is in conjunction with Venus on the 
2d, Mars on the 3d, Mercury and Neptune on the 4th, 
Uranus on the 17th, Saturn on the 20th, Jupiter on the 


21st, and Mars and Venus once more on the morning . 


of August ist. 
. —————__o+ 6+ - oo ———————_ 
FORCED AND SHRINK FITS. 
BY C. D. KING. 

Forced and shrink fits have long been used by 
engine, ordnance and machinery builders, the forced 
fits being obtained by driving with a heavy weight or 
by hydraulic and screw presses. While it was once 
the custom to taper the holes and shafts in forced fits, 
it is now conceded to be much better to have them per- 
fectly cylindrical throughout. 

If we wish to shrink a sleeve or ring of metal onto 
a shaft or tube, we bore the hole a trifle smaller than 
the’ diameter of the shaft to go in it—1-80 inch per 
foot of diameter of shaft is a common practice, then 


‘by heating the sleeve, we expand it, hole and all being’ 


increased in diameter until it will slip onto the shaft. 
When it cools it is in a state of tension, and the shaft 
inside of it is compressed, the amount of tension or 
in the 
diameters of the two pieces. If we attempt to pull 
the sleeve off the shaft, it is found that we require a 
large amount of force to do it. Both sleeve and shaft 
were brought to a smooth finish apparently, where 
they were to fit together, but upon careful examination 
with a miscroscope, we find numerous irregularities 
on those surfaces that are to come together. The 
irregularities are mostly annular groovings formed by 
the lathe tools and files). Now when we shrink the 
sleeve on, in cooling, the little projections on one 
piece will sink into the depressions in the other and 
vice versa. Thus the sleeve is firmly locked upon the 
shaft. Reasoning from the above analysis we con- 
clude that the surfaces in contact should be finished 
rather roughly to the touch, so that the irregularities 
and minute groovings of one piece may hold more 
firmly on those of the other. 

It has been found in the crank-pin fits for locomo- 
tives, that if the pin and hole are finished to very 
smooth and true surfaces, the pin will be pressed in 
by a force of six tons per inch of diameter, but when 
they are rougher the force may have to be increased 
to as much as nine tons for each inch of diameter. 
This leads us to conclude, that it will be more dif- 
ficult to withdraw a rough piece than a smooth one, 
and consequently more difficult for it to work loose, 
although the tension in the crank and the pressure on 
the pin may be nearly the same as when the pin was 
smooth, which is a most desirable feature. Inasmuch 
as heating and cooling tend to change the form of 
pieces, and if they are of cast iron, is apt to crack 
them, we prefer the forced fit where practicable, but 
the turning of the fits must be done accurately, and 
they must be truly round. They must also be of uni- 
form diameter throughout, and not tapered in the 
least. Both the commencement of the hole, and the 
end of the piece to go in it, should be’slightly rounded 
so as to start in readily. When one piece is forced 
into another as described above, the little projections 
have a tendency to be rubbed backward on one piece, 
and in a forward direction on the other, forming, we 
could say, little ratchet teeth. If we providé a shoul- 
der or collar on one of the pieces for the other to stop 
against, we have the pieces pretty effectively locked 
against working loose. 

‘A point in the manufacture of chainless bicycles, 
came recently to the attention of the writer, regard- 
ing the fastening of the gears to the crank shafts and 
rear hubs. The shafts and rear wheel hubs are 
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threaded externally with right hand threads. The 
gears are threaded internally with threads which fit 
so tightly that considerable force is required to turn 
them onto the shafts and hubs. A fixture is made 
purposely for this work with a chuck to hold the hub 
or shaft and a “crab” to hold the gear. A very long 
crank is used to get sufficient power to turn the gears 
into position. The force in back pedaling, it is found 
can never be sufficient to turn them off even to the 
slightest amount. 

The minute irregularities of the external threads on 
the hub coming in contact with other irregularities in 
the internal threads of the gear, form, as it were, a 
ratchet with innumerable pawls preventing it from 
turning backward. 

—_—_— tO 
ENGINEERING NOTES. 

Texas oil is to be used by the great Minneapolis 
flour mills instead of coal. ‘From the experiments 
made it would seem that the use of oil is entirely 
practicable. A street railway company of Minneapolis 
and St. Paul is also conducting tests with Beaumont oil. 


A marine engineer of Rochester, England, has pat- 
ented a new system for steering twin-screw steamships. 
His device consists of a special throttle valve attached 
to each set of engines, the valves being connected by 
means of bell cranks and linkwork to a tiller. When the 
tiller is resting centrally an equal supply of steam 
enters each engine, but directly the tiller is deviated 
from its central position in either direction, the throttle 
valve fitted to one set of engines reduces the supply 
of steam, so that the propeller actuated by that par- 
ticular engine revolves more slowly, the rotatory mo- 
tion of the screw diminishing according to the degree 
to which the tiller is moved over. 


The great scheme of the late Mr. Cecil Rhodes, the 
Cape to Cairo railway, is: being pushed forward with all 
possible celerity. The road has been surveyed as far 
as the Zambesi Rivél, which is to be crossed by a 
great steel bridge, having one span of 500 feet, at the 
Victoria Falls. The whole section from Bulawayo to 
the Zambesi, 275 miles in length, is to be opened next 
year. Locomotives for: contractors’ purposes are now 
running on it for a short distance north of the pres- 
ent terminus, and a railway exploration party has been 
dispatched over the railway route beyond Victoria 
Falls as far as Lake Tanganyika. For forty miles 
north of Bulawayo the embankment of track is more 
or less complete, bridging work on the Victoria Falls 
section is in progress, and about five miles of the line 
are finished. The work of connecting the Bulawayo 
and Salisbury sections is also progressing rapidly, and 
rails are already laid from Salisbury to Sebakwe, a dis- 
tance of sixty miles. From the Bulawayo end of this 
line the railroad has reached the Arguza River, so that 
when this gap is filled and the line completed, as it is 


_ hoped it will be by the end of the present year, trains 


will be able to run from Cape Town to Beira via Bul- 
awayo, Salisbury and Umtali. 

Salt mining constitutes one of the staple industries 
of the little European country, Roumania. There are 
four mines in all. The most peculiar feature in con- 


. nection with this industry is that the mineral is mined 


in three of the principal mines by convicts condemned 
to life and lengthy sentences of penal servitude. The 
reason for this is that crime in Roumania is practically 
unknown, and there is no death penalty. Under these 
circumstances the compusory mining of the convicts is 
beneficial both to the government and the laborers. In 
the case of the mine in which convict labor is not em- 
ployed, the quarrying is performed by peasants, the 
work being assisted as far as possible by the most up- 
to-date mechanical time and labor-saving appliances, 
for the employment of which skilled labor is essential. 
In all there are about one thousand convicts at work 
in the three mines. The laborers are not provided with 
any mechanical apparatus whatever, the whole of the 
work being performed by hand, each convict having to 
quarry a specific quantity of salt daily. The mines are 
controlled by a state official, whose position is similar 
to that of governor of a prison. The mines are thor- 
oughly well ventilated, and illumined with electric 
light, so that the lot of the convicts is somewhat allevi- 
ated, though to those who are serving life sentences 
it represents a living grave. The mines are worked in 
galleries, and the pure white crystal presents a weird 
and peculiar aspect, especially in reflecting the’ fitful 
electric light. The main shaft terminates at the bot- 
tom in a huge apartment with a dome-shaped roof, and 
from which all the working galleries radiate. The 
mine contains a chapel and numerous other: apart- 
ments, all cut out of the salt by the prisoners. The 
director keeps a record of the name of each convict 
who enters the mines, his conduct and the efficiency 
and quantity.of his work. Periodically the King of 
Roumania visits the mines and examines the. official 
record, and in those instances where the results war- 
rant, such action, he extends a free pardon to the pris- 
oner, or at any rate reduces the length of his sentence, 
so that good conduct and efficient work is an incentive 
to a royal pardon. 


446 


CHEVALLIER ELECTRIC TARGET, 

Capt. Charles Chevallier, of the French army, col- 
laborating with M. Eugéne Cadet, has invented a most 
ingenious target which is so constructed that the hits 
are registered by an annunciator. By means of this 
device, the marksman simply by referring to the an- 
nunciator can ascertain at a glance what his success 


BACK OF THE DUMMY TARGET WITH 
COVER REMOVED. 


has been without walking several hundred yards to 
the target. 

The target itself consists of two sets of metal panels 
of segmental form, arranged in different vertical 
planes. One series of segments overlaps to a certain 
extent the next series of segments, in order that an 
entirely full surface may be presented to the marks- 
man. Behind each series of segments lies a fixed 
disk, serving as a guide and support for rods secured 
to the segments. Coiled springs are placed between 
the segments and the disk, in order to return the seg- 
ments after they have been driven in by a pro- 
jectile. 

Opposite each rod, secured to the segments, an elec- 
tric contact device is placed, which, as shown in our de 
tailed views, consists of a screw, h, mutilated for 
about 7-16 of an inch. In its normal position, an in- 
sulated plate, k, having threads of a corresponding 
pitch to those of the screw, lies opposite the neck thus 
formed in the screw, and is therefore out of 
contact with the screw. The vertical screw, h, 
turns in a fixed nut or support, i. The upper part of 
the screw, h, is fitted with a crosspiece, j, provided 
with counterweights at its ends so as to form a bal- 
ance member. The plate, k, constitutes one terminal 
of the circuit, the wires, P, being secured to the other 
terminal. The wires, P, are equal in number to the 
segments of. the target and are assembled together in 
a cable leading to an annunciator of ordinary con- 
struction, placed near the marksman. 

When a projectile strikes one of the segments, one 
or more of the springs, coiled about the rods, €, are 
compressed, and the corresponding rod or rods, e, are 


THE TARGET AND THE ANNUNCIATOR SET UP IN THE FIELD. 
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driven in through the perforations of the disk, d, and 
strike the counterweights of the balance member, j. 
The impulse thus given to the balance member, j, 
causes the screw, h, to turn and rise. The lower 
threaded part of the screw is then engaged in the 
screw threads of the plate, k, and the circuit is com- 
pleted. When the circuit is:completed the annunciator 
near the marksman indicates the exact spot of the 
target which has been struck. 

Instead of disks, portions representing the human 
figure can be used. 

This electric target has been successfully used in 
the armies of France, Spain, Roumania and Portugal. 


——_____ —»-+- 0 
Heavy Engines Money Savers. 

All new orders from the big railway companies are 
for monster freight engines these days, and not a few 
are of the compound type. 

The Union Pacific, Oregon Short Line, Rio Grande 
system, Burlington, Illinois Central, Northern -Pa- 
cific, Pennsylvania, New York Central, Rock Island, 
Colorado Midland, Colorado & Southern, Missouri Pa- 
cific, the Erie road and others, have large orders in for 
locomotives and all of them include great freight-haul- 
ing machinery. For the past year or two a particular 
study has been made of the power problem, and while 
there is some difference of opinion among master me- 
chanics and enginemen upon some points, yet there is 
unanimity with reference to some general facts, and 
among these latter is the preference for heavy engines 
as money savers. A. W. Sullivan, assistant second 
vice-president of the Illinois Central, has paid great at- 
tention to this phase of railway operation, and his 
conclusions are entitled to much weight. He refers to 
the difficulties in the system of double heading, which 
constitute offsets to the economy of the plan in other 
respects. Among these are delays on the road, the con- 
Sequent overtime, the damage that is done to cars in 
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ELECTRIC CONTACT DEVICE OF THE TARGET. 


“sawing” trains at meeting points where the siding is 
not long enough to clear the main line, the difficulties 
of handling the train over hilly portions of the road, 
and the uncertainty of trains’ moving on orders to 
make meeting points on short time. 

Precisely the same conditions apply to the movement 
of trains with very large engines, contends Mr. Sulli- 
van, who claims that the Illinois Central at one time 
had the two largest locomotives in existence. They 
were simple engines, with cylinders 23 x 30; they 
carried 210 pounds of steam, had 82-inch boilers, long 
flre-boxes. One was a consolidation, the other a 12- 
wheeler. It was sought to find out what this size of engine 
could do in the way of ultimate pulling capacity, so the 
order was given to start with a train of 1,500 tons on 
a run out of Chicago of about fifty miles, in the middle 
of which was the ruling grade of that district, about 
24 feet to the mile; and each day the engine made the 
trip, increasing the train load by 500 tons until the 
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. handle the engine. 


June 28, 1902. 


train got to 8,600 tons, or 82 loaded cars, The en- 
gine hauled the train easily; the trouble was to 
This was about two years ago. 
When the engine arrived at the station at the summit 
of the grade, it had to cross over to the other track to 
let an important passenger train pass it, necessitating a 
short back-up movement to enter the crossover track. 


SIDE VIEW OF THE DUMMY TARGET. 


In making this back and forward movement the train 
broke in two eight or nine different times, on one occa- 
sion shearing the twelve 1-inch drawbar pocket bolts— 
so great was the power of the engine. Two hours and 
three-quarters were consumed in crossing over and 
getting back, and the train that it was intended to let 
by without causing any delay was delayed an hour and 
a half. 

“We came to the conclusion,” says Mr. Sullivan, ‘that 
it was quite possible to get an engine that was large 
enough to handle a bigger train than was practicable, 
as a transportation proposition, to move over the 
road. 

“These large engines have now been in service nearly 
two years. We give them each trains of 1,800 tons on 
portions of the road where mogul engines of 19 x 26- 
inch cylinders handled trains of 900 tons. Each of the 
big engines takes a double train. The total expense of 
moving 10,000 tons one mile with the big engines is 
$1.86, as against $2.02 with the mogul. By reducing the 
train to a tonnage that could be handled readily, we 
have been able to operate the large engines success- 
fully, having them take their turn in the service just as 
it .comes—one day with a heavy coal train, next day 
with a stock train or with a banana train, making 
speeds anywhere up to forty-five or fifty miles an hour, 
and doing that without any trouble. We think that such 
an engine is, if anything, larger than economical loco- 
motive practice demands, and we nave purchased no 
more of them. We find that a mogul engine with 20 x 
28-inch cylinders, carrying 200 pounds steam pressure. 
will take the same train over the road just as well as 
the engine with 23 x 34-inch cylinders. In other words, 
the 80-ton engine will do the work just as well as 
the engine which weighs 110 tons, and either of them 
will do better than a double-header.” 
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THE TRACTOR IN LUMBERING OPERATIONS. 

The success which has attended the use of steam 
power in farming operations on the Pacific coast, has 
resulted in the use of the traction engine in lumber- 
ing and other industries where extensive horse power 
is required. The roads in the hill country of Califor- 
nia, Oregon and Washington, where are located the 
principal lumber camps, are in a very crude condition, 
most of them having no paved surface, while the grades 
are extremely steep in many in- 
stances. Much of the formation is 
of a red clay, which in wet weather 
is turned into liquid mud, through 
which an ordinary wagon can scarce- 
ly be forced, although three or four 
horses or mules may be attached to it. 
Loose stones. falling from the _ hill- 
sides increase the difficulty of travel 
over these mountain highways, so 
that where animal power is used, 
double and treble the ordinary num- 
ber of teams are required to “freight” 
lumber or other material from the 
woods to the mills or the railroad sta- 
tions. 

For the purpose of substituting 
steam power for animals, the Holt 
Brothers, of Stockton, the inventors 
of the farm tractor, have designed a 
very powerful engine, which accom- 
plishes remarkable results where it 
has been placed in service. The sizes 
range from 40 to 60 horse power, and 
the plan of construction followed is 
similar to that of ,the farm engine 
which has already betn described in 
the SclENTIFIC AMERICAN. The driv- 
ing wheels, however, have narrower tires, although 
they range from 18 to 24 inches in width, with corru- 
gated or roughened surface, in order to give them 
more traction upon the highways. Power is com- 
municated to the driving wheels by roller chains on 
each side of the truck, which revolve about an axle 
which is driven by two sprocket wheels, also connected 
by roller chains with the engine. The tractor is 
guided or steered by a smaller front wheel, which is 
connected with a hand-wheel by a sprocket chain, so 
that the motorman can turn it in any direction de- 
sired, merely by using the strength of one hand. Most 
of the engines are provided with a steel drum upon 
the forward end of the truck frame. Upon this is 
reeled a wire rope or heavy manila cable kept for 
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the purpose of hauling when the tractor may be de- 
tached from the cars of logs or -naterial to be trans- 
ported. 

On a level surface, the motor will readily pull a 
train of trucks loaded with lumber weighing from 
200 to 250 tons, without difficulty. On the highway it 
can attain a speed of from 8 to 10 miles an hour if 
desired. It is used, however, in the forests, where 


no highways exist for transporting logs from the 


General View of the Freighting Engine. 


stump lots to the mills or the railroad stations. In 
this case, the logs are usually chained together, some- 
times mounted upon rollers, and then attached to the 
tractor, which pulls them to their destination by the 
most convenient route. Such is the strength exerted 
that it can actually be forced through bushes and over 
young trees five and six feet in height; while being 
able to turn in a circle of 150 feet, it can be guided 
in and out among the trees. It will haul in this way 
a dozen large trunks, a single one of which would re- 
quire the strength of ten or twelve horses or mules 
to move ordinarily. 

The ordinary highways have such steep ascents, that 
frequently the tractor can reach the summit only by 
being separated from the trucks or cars which it is 


Hauling a Load up a Heavy Grade. 
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drawing. To haul its load to the top of the hill is the 
object of the drum and cable. The latter is unwound, 
fastened to the cars or trucks at the bottom, and the 
tractor converted into a stationary engine, exerting 
all its power upon the rope. In this way trips can be 
made over routes which are literally impassable for 
wagons. Another great difficulty encountered, espe- 
cially in California, is sand. This is partly overcome 
also by the broadness of the tires, which prevent 
the engine, in spite of its weight, 
from sinking into the surface of the 
road to such an extent as to become 
stalled. 

The type of tractor used especially 
in lumbering and mining operations 
is what is termed the freighting en- 
gine, and weighs from 14 to 21 tons 
when equipped and ready for service. 
It will consume about 225 pounds of 
coal an hour when working at its full 
capacity, or about one ton daily, 
while its consumption of water is 
about 300 gallons an hour. Since the 
use of oil in industries on the Paci- 
fic coast has extended into Oregon 
and Washington, some of the trac- 
tors have been fitted with apparatus 
for burning oil in place of coal. It 
is calculated that one will utilize 
about 28 gallons of the ordinary oil 
hourly when in service. The boilers 
furnished are of two types—corru- 
gated-flue and water-leg. In freight- 
ing outfits a smaller force of hands 
is required than in farming opera- 
tions with the tractor. The larger 
; types have an engineer and fireman, 
if'coal is used. The latter may also act as “trainman,” 
coupling and uncoupling the cars and trucks when 
necessary, so that really only two men are required 
to transport the material. The photographs which 
show the tractor hauling lumber on the level, also 
ascending steep grades and going over sandy roads, 
include a view showing the manner in which it is em- 
ployed in duty on the farm. As a substitute for horse 
drills, in planting seed, the motor has been very suc- 
cessful, accomplishing from twenty to thirty times 
as much at a time as two or three teams of the heaviest 
draft horses. In fact, calculations made of the econo- 
wy of operating with the tractor show that it will plow 
and harrow, seed and harvest a certain area at about 
one-sixth of what it costs when men and horses are 
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The Freighting Engine in the Field. 
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See 


The Freighting Engine Descending a Hill. 
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used. Lumbermen who have tested it for freighting 

purposes estimate that the cost is about onethird of 

the sum expended when teams are employed. In these 

estimates the fuel and water and repairs are all care- 

fully estimated and deducted. 
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FIJI AND THE FIJIANS. 

A TRAVELER'S OBSERVATIONS IN THE PARADISE OF THE 
PACIFIC. 


BY SIDNEY DICKINSON, M.A., F.R.G.8., BOSTON. 

Few travelers, comparatively, have penetrated the 
mysterious regions of the Southern Seas. Many have, 
indeed, wandered as far as the Hawaiian Islands, and 
returned enraptured with the min- 
gled beauty and grandeur of these, = 
our new possessions—but even there 
the traveler stands merely upon the 
threshold of the Sub-Tropical Won- 
derland. 

Far below his horizon roll im- 
measurable leagues of iridescent 
seas; his ear cannot hear the roar 
of distant surf upon the coral 
reefs; the melting skies, the ame- 
thystine mountains, the vales “with 
verdure clad,” lie far beyond his 
ken. There is perpetual summer; 
beauty that never fades; a year 
whose cycle knows no blight of 
frost or shroud of snow; flowers 
that bloom in never-fading genera- 
tions; days of unbroken sunshine; 
nights in whose violet depths 
strange constellations glisten, and 
from whose bosom subtle perfumes 
emanate and intoxicate the air. 
Here nature wears her native and 
immaculate garb—virgin as she ap- 
peared on creation’s morning, when 
the Spirit moved upon the waters, 
and from the womb of primeval 
Night brought forth these Islands 
of Eternal Day. Audacious the 
tongue that attempts to utter, the 
pen to record, the brush to paint the 
wonders of these hanpy archipel- 
agoes—yet will I try to lift a cor- 
ner of the veil that hides their beau- 
ties, confident of indulgence if I 
fail in my endeavor to describe the indescribable. 

Most interesting, perhaps, of all these lands of the 
Southern Seas in natural charm, strange and somber 
history, and present importance as illustrating the 
work of civilization in that part of the globe, are the 
Fiji Islands. Upon the chart of the world they appear 
as mere pin-pricks amid the vast expenses of ocean 
that surround them—a small galaxy among the thou- 
sand systems that form that Milky Way of the Pacific 
Known to geographers as “Oceanica.” A vast continent, 
ages ago, may have existed here, and, subsiding slowly, 
have left its loftiest peaks and table-lands to stand 
above the waves as monuments to mark its place of 
burial. Cyclopean remains upon certain of the groups, 
whose builder no man knows, and present languages 
and customs seem to refer to some mighty and long- 
buried past. The glamor of mystery that broods about 
those seas is fascinating—all the more so that their 
secrets seem likely to be pre- 
served inviolate until eternity 
solves the riddles of time. f 

The Fiji group, lying south 
of the equator at about the dis- 
tance that the Hawaiian Isl- 
ands lie north of it, covers five 
degrees of latitude and three 
of longitude. Forty of the isl- 
ands are of considerable size, 
while some two hundred more 
are of decreasing importance, 
the tale dwindling to barren 
and uninhabited rocks hardly 
large enough to be christened. 
These islands lie in an irregu- 
lar oval—300 miles in longest, 
and 120 miles in shortest dia- 
meter, around the Koro Sea, 
and, like our own West Indies, 
are composed of two groups, 
known as the “Greater” and 
“Lesser Fijis.” 

“Fiji” is a corruption of the 
native ‘Viti,’ which appears 
in the name of the largest land 
of the group—“Viti Levu,” or 
“Big Fiji”’—which contains an 
area of 4112 square miles; 
“Vanua Levu,” or “Big Land,” 
coming next with 2432 square 
miles: Roughly speaking, the 
total land area of the Fiji Isl- 
ands about equals that of the 
State of Connecticut, and the 
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population is estimated at a quarter of a million. 

Travel to this land of the whilom cannibals is to-day 
a commonplace matter. Steamers from San Francisco 
make regular calls, and at least two lines from Aus- 
tralia convey the voyager in luxurious comfort. My 
own approach to Fiji from Melbourne was by the 
“Taviuni” of the New Zealand Union Line—a boat 
which was then making her first trip after steaming 
from her birthplace in Scotland to Melbourne around 
the Cape of Good Hope—a trifle of 12,000 miles— 
without once stopping her engines. As to one’s treat- 
ment by the sea—that is a matter of luck and tem- 
perament. The Pacific has its whims, and, despite its 
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ing, like Honolulu, under precipitous hills, sprinkled 
with the white bungalows of the European residents. 
There is a strange sense of unreality in coming, in 
our present fashion, to the Land of the Cannibals, 
and the air of peace and serenity which broods over 
the beautiful harbor and town afford a striking con- 
trast to the conditions that one has imagined after 
reading Fijian history. The former things, however, 
have passed away, and the stranger may now wander 
pretty freely over the islands, without fortifying him- 
self with the hope that Sydney Smith urged upon his 
departing missionary friend—‘“that he would disagree 
with the man who ate him.” 

As we approach the shore, a flo- 


Example of Fiji Architecture—A Thatched Hut. 


name, I have never encountered worse weather or 
heavier seas than around Australia and New 
Zealand. When the discoverer of this sea, looking 
from the hills at Panama, saw its languid swell and 
the lazy break of its surf on the shore, he might well 
have thought he was looking upon the waters in 
their constant mood, and have had reason for calling 
the ocean the “Pacific.” If, however, he had set sail 
upon: it, and made test of its capricious temper, we 
can fancy ‘him looking over the side of his caravel 
with a face of anguish, and declaring between his 


“ qualms that he was the biggest failure that ever lived 


in the matter of christening large bodies of water. 
Early on the morning of the seventh day from 
Melbourne, a patch of misty blue. appears upon the 
horizon, and by degrees the verdant shores of Fiji 
rise into view. Passing through the opening in the 
coral reef, we enter’ the placid harbor of Levuka—ly- 


Chiefs Drinking Kava. 
FIJI AND THE FIJIANS, 


© 1902 SCIENTIFIC AMERICAN, INC 


tilla of boats puts out to meet us— 
catamarans made of cocoanut logs 
hollowed out, pointed at each end, 
and rendered stable by wide outrig- 
gers. Natives, clad only in loin 
cloths, or sulus, of calico or snowy 
tappa cloth, paddle these craft rap- 
idly toward us, and swarm aboard 
to sell their cargoes of fruit and 
curios—somewhat to the consterna- 
tion of our lady passengers who pre- 
cipitately flee to the cabin at sight 
of these brawny savages; but soon 
return, for it is not in feminine 
breasts to resist the fascinations of 
the bargain counter. 

These Fijians are a stalwart race; 
very tall and muscular, for the most 
part, their skins soft as velvet from 
anointings of cocoanut oil, their 
countenances strong and in most 
cases pleasing’ rather than forbid- 
ding. A thing that at once im- 
presses the visitor is the varied and 
striking manner in which both men 
and women—the former especially 
—arrange their hair. Here a man 
is seen ‘whose pate seems covered 
with a thick coating of whitewash; 
there another, whose locks, radiat- 
ing in every direction from his skull 
as if they were electrified, could 
hardly be inserted in a bushel bas- 
ket. The former state is but a pre- 
liminary to the second. The natives 
plaster their hair with a kind of paste made of pow- 
dered coral mixed with water, which, after hardening 
and then being broken up, stiffens the hair and 
bleaches it from its-natural black to odd shades of 
red and dull yellow—thus producing strange effects 
in combination with the dark-brown skins of the 
people. Each form of head dressing has its meaning 
—the chiefs wear one, famous warriors another, men 
of counsel a third, yet all with variations at the ca- 
price of individuals, which give great picturesqueness 
to a native gathering. Married men are distinguished 
from bachelors by the cut of their hair; the latter are 
of little account in Fiji, and by the way, are barbered, 
to announce to a scornful population their independent 
and degraded condition. 

Both sexes are attired in the airy and simple man- 
ner which residence in a climate. where the sun is 
hot,.and the rainfall from eight to twelve feet a year, 

would naturally suggest. An 
= elaborate female costume is 
shown in the picture of a 
chief’s daughter, who is ar- 
rayed as to her trunk with a 
necklace of “trade” beads, and 
from her waist downward with 
a mantle of beautifully decor- 
ated “tappa” cloth, of creamy 
white ground relieved by de- 
signs of dull reds and browns. 
This “tappa” cloth is a charac: 
teristic product of Fiji, and is 
made from the inner bark of 
the paper-mulberry tree, which 
is macerated in water and. the 
pulp beaten out upon hard 
ground with heavy wooden 
mallets, making a sort of vege- 
table felt of varying thickness 
—some.as heavy as a blanket, 
others as light and thin us 
gossamer. The average female 
dress, however, is less elabor- 
ate—consisting simply of a 
fringe of cocoanut husk or 
hibiscus fiber dyed black and 
hanging from the waist to the 
knees. This adapts itself. to 
every movement of the wearer, 
and is at once a sensible and 
decent dress. 

The interior of a native house 
illustrates another use of the 
omnipresent ‘lappa’ in wall 
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hangings and decorative coverings of beams. Piles 
of the cloth spread upon the floor, make delightfully 
cool and elastic beds, and upon the rafters are placed 
huge rolls of the finer textures, which by their num- 
ber and total of yards represent the family wealth. 
When a woman of means marries she displays her 
social position by winding about herself all the “tappa” 
cloth her family can muster—so that a bride from the 
Fiji “Four Hundred” resembles a cotton bale with her 
head sticking out of the middle, and has to be carried 
to the altar by half a dozen muscular male relatives. 

At short intervals along the shore, and in the 
cleared spaces of the tropical jungle, are the homes of 
the natives—some isolated, others collected into con- 
siderable villages, but all swarming with the brown 
children of the sun. These houses are always wide 
open, and one can enter at will, the people and the 
visitor seeming to take an equal enjoyment in the 
curious appearance that each presents to the other. 
A Fijian house is perfectly adapted to the climate, and 
affords protection alike against the torrid rays of the 
sun and the frequent tropical deluges of rain. It is 
made by driving stout posts into the ground, across 
which are laid beams fastened to the supports by ropes 
of cocoanut fiber, and from this framework rafters are 
run up to a central ridge-pole. Roof and sides are 
covered with a thatch of grass and reeds, sometimes 
two or three feet thick, the whole structure being ele- 
vated on rough blocks of coral, thus affording freedom 
from the dampness of the ground. In ancient times 
the four corner supports of chiefs’ houses were set 
in holes wherein captured enemies had been buried 
alive, while a chaste and agreeable decoration of the 
front would be a row of stones indicating the number 
of captives the chief had eaten during his career. 
Thus, the tales of stones of a famous chief, counted 
by a missionary in 1849, was 872—for which the chief 
apologized, saying there should have been more, but 
he had been indolent of late, and had neglected to 
post up his ledger. 

A country like Fiji, with its copious rainfall, is 
naturally full of watercourses, and the mountainous 
character of the land gives opportunity for numerous 
waterfalls, which are among the most charming feat- 
ures of the islands. Nothing can be more beautiful 
than these silvery. cascades, set, as they are, in a dense 
jungle of flowering trees, variegated shrubs and mot- 
tled' crotons, or in ravines where enormous orange- 
colored spiders swing in webs that glitter like dia- 
monds from the spray of the falls, and where the flight 
of the “orange” and “rainbow” doves, and crimson 
and green parakeets, gives movement and -shifting 
color to the scene. The natives are a cleanly folk, 
and spend much time in the water of the inland 
streams or in the sea within the coral reefs, where the 
sand is of dazzling whiteness and the water shows 
every shade of the opal, turquoise and sapphire. 

Along the edge of the sea, extending for miles on 
both sides of Levuka, runs a smooth and level path, 
which, built up on the wall of coral rock that rises 
a few feet above the water, leads by gentle curves 
around projecting promontories into avenues of palm- 
trees, and picturesque glades where sleepy villages 
drowse under the rustle and shade of the cocoanuts, 
and in hearing of the perpetual symphony of the waves. 
From this path the eye extends to the encircling coral 
reef, against which the ponderous waves of the Pacific 
burst in clouds of foam. The heavenly blue of the 
water inside the reef forms a beautiful contrast with 
the purplish-indigo expanse without, and the drowsy 
air is made drowsier still by the incessant reverberant 
roar of the distant breakers. This sound is heard no- 
where else in the voice of the sea. It has no intervals, 
but resembles the continuous passage of a heavily 
loaded railroad train, the hollow, semi-elastic structure 
of the coral giving it a metallic, ringing quality that 
is as noticeable as it is difficult to describe. 

Tf you will launch a boat at noon, when the vertical 
sun lights up every detail in the bottom of the shallow 
lagoon, you may introduce yourself to a strange and 
lovely spectacle. You float over fairy grottoes, looking 
into which, through translucent fathoms, you see coral 
in every tint of blue, green, pink and creamy brown— 
the recollection of which will give you ever after a 
distaste for its bleached and ghastly skeletons in 
cabinet or on bric-a-brac table. Through its finest of 
branches float armies of fish the color of topazes and 
rubies, and of quaint or monstrous forms; enormous 
purple and crimson starfish sprawl upon snowy sands, 
while around them the hideous (but edibly delicious) 
sea-slug—the famous béche-de-mer—glides in writhing 
progression, and sea-urchins expand and contract their 
iridescent spines. Now and then you drift over spaces 
dusky with depth, through which enormous conger- 
eels pass with wavering fins, and green turtles flap 
like strange, unwieldy birds—while rainbow-hued 
shells incrust everything in wanton profusion, and add 
to the beauties of fish, coral and swaying weed to 
produce a scene of exquisite loveliness, which lingers 
in the recollection like an enchanted dream. 

A view of Fiji would be incomplete without some 
illustration of the old cannibal practices which, until 
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less than fifty years ago, made the country a section 
of hell transplanted to earth. Instances of this era 
are found most numerously at Mbau, the old heathen 
capital, and headquarters of the late King Thakombau 
(to give the English pronunciation of his name), who, 
as the last ruler of Fiji, ceded his country to Great 
Britain for a pension of £1500 a year and other con- 
siderations, and whose war-club, sent to the Queen 
as mark of fealty, holds worthy place at Windsor be- 
side the umbrella of King Koffee of Dahomey—remind- 
ers to the world of two as thorough scoundrels as ever 
cumbered it. Before his conversion to Christianity 
the city of Mbau was covered with trees forming 
sanctuaries like the. groves of Baal, and as one of 
his first acts on reformation was to cut these down, 
Mbau now lacks many interesting arboreal growths. 
Chief of these was the famous “Mbau Larder’—an 
enormous tree upon whose spreading branches tough 
victims were hung to acquire that “gamey” fiavor 
which Fijians like in “long pig” (as they facetiously 
term the human bake;ymeat) and Englishmen in 
pheasants and grouse. The Wesleyan Mission House 
to-day fronts the ground where banquets were served 
and victims prepared for the oven. A huge stone 
stood at one end, upon which the subject’s brains were 
knocked out as a preliminary; to-day it is in the 
church at Mbau, and is used as a baptismal font for 
native converts, its top having been hollowed out. 

I met an aged man at Mbau who gave me much 
interesting information.on cannibalism. His father, 
he said, had been a famous trencherman in the good 
old days, and although he denied that he himself had 
ever eaten the flesh of his kind, yet in the course of 
his description he fingered my arms and pinched my 
legs and poked me in the ribs in a manner which 
seemed to me not altogether platonic. Fijian flesh, he 
stated, was superior to that of white men, who tasted 


. of the salt they ate with almost everything—while a 


tough old sailor was practically a waste of raw ma- 
terial from the tobacco and grog with which a life 
before the mast has a tendency to flavor the human 
system. Interrogated as to choice cuts, he gave the 
palm to the head—the brains and eyes being particu- 
larly desirable, and the cheeks,. especially in young 
subjects, submitting to bakiag very kindly indeed. 
The upper part of the arm, too, and the calf-and upper 
portion of the leg, were not to be despised—but, said 
this epicure, as for the rest of the body, “throw him 
away.” In the afternoon this interesting savage came 
around for me to get my gun and go into the bush 
with him, where he would “show me plenty parrots.” 
After the enthusiasm of his morning description, how- 
ever, I thought it prudent to decline. 

A quaint feature of Fijian life is “kava” drinking— 
the beverage being made from the root of the angona 
shrub, which, being macerated and mixed with water, 
ferments and forms a mild intoxicant. It tastes like 
soap-suds and ‘ginger-ale mixed, and the relish for it 
has to be acquired. It is drunk with solemnities 
at meetings of chiefs and at conferences generally, and 


its absorption is governed by strict rues of etiquette. 


It must not be sipped, but swallowed at a gulp, as a 
Western cowboy assimilates his whisky, and it is a 
fine touch, and an instance of savoir faire after drink- 
ing to “skitter”’- the cocoanut-shell cup in which the 
beverage is served along the ground to the presiding 
genius at the supplying bowl. In native circles 
the root is chewed by women and expectorated in the 
bowl to be mixed with the water. This is said to give 
a peculiar and agreeable flavor, but the less robust 
white residents reduce the root by a grater. 

The “Meke-Mekes,” or descriptive songs and dances 
of the Fijians, are wonderfully impressive. The illus- 
tration shows a party of girls giving the “Wave” 
Meke, describing the movement of the sea on the reefs. 
The hands sweep the ground slowly, with waving mo- 
tions of the fingers, to show the ripples crisping in 
the wind. Then the bodies sway in unison to show 
the roll of the ocean—other movements of rising and 
falling figures show the leap and fall of the breakers. 
Action grows more violent and confused, the perform- 
ers rise to their knees, then to their feet; at last, with 
a spring and a clapping of hands, the wave is described 
overleaping the barrier of the reef, and as it falls into 
the still lagoon the dancers drop to the ground in 
unison with a long cry in diminishing cadence, and the 
“Meke” is over. 

Delicious is the life in the tropic seas, dreamy as 
the lotus that typifies it—not to be understood by resi- 
dents in our colder and ruder North, but delicious 
even in the aftertaste to him who has experienced it. 
Even I, who have sparingly partaken of this divine 
food, cannot forget its flavor; forevermore will rise 
before me, in smoky ‘London, perchance, or in bustling 
New York, visions of the slumbering palms in the 
moonlight at Levuka, and my ears hear the murmur of 
the surf and the plaintive Mekes of Fiji. 

—>~+- 6 

Professor J. H. Sears. Curator of Mineralogy and 
Geology at the Peabody Academy of Science, in Salem, 
Mass., has unearthed in newly opened claybanks in 
Danvers fossils of the mollusk Portlandia lucina. 
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Gorrespondence. 


Coal or Oil—An Early Suggestion from the Founder 
of the Guion Steamship Line. 


To the Editor of the ScrENTIFIC AMERICAN: 

In the summer of ’79 or ’80 I was crossing the ocean 
on the steamship “Arizona.” The managing director, 
Mr. William H. Guion, was on board. Among the many 
interesting conversations with him was one upon the 
possible use, at some future date, of oil in the place 
of coal. The discussion came up on account of the 
vast amount of black smoke that almost constantly 
poured from the funnels of the steamship. The enor- 
mous amount of waste which he told me occurred from 
this unconsumed carbon was almost incredible. He 
then declared that the time would come when oil would 
be used in the place of coal, and gave as an interesting 
fact, or opinion, that the saving in freight room by 
the use of oil, in one trip between England and Aus- 
tralia, would be worth £6,000 ($30,000). Mr. Guion 
was a very practical, energetic, progressive man, and 
his line furnished the first of the ocean greyhounds. 
Hi, remark was truly prophetic. 

GrEorRGE G. Rock woop. 

New York, June 17, 1902. 


Prizes for Photographs. 

The Bausch & Lomb Optical Company, Rochester, N. 
Y., announce a photographic competition open to 
amateur and professional photographers, residents of 
foreign countries, as well as the United States, the 
object being to bring together as large and representa: 
tive a collection of photographs as possible, in order 
that the present development of the photographic art 
and the progress in lens and _ shutter construction 
which has been made during the past quarter century 
may be made evident. It is during the last quarter 
century that the greatest progress in photography has 
been made. In order to enhance the interest of pho- 
tographic work, the awards have been divided into a 
number of classes, such as landscape, portrait, genre, 
instantaneots, architectural, interior, etc. Several 
special awards for telephoto and other work have been 
provided, also a special award for users of the Bausch 
& Lomb rectilinear lenses on various makes of hand 
cameras, kodaks, etc. 
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The Current Supplement, 

A fully illustrated article on the American cut-glass 
industry opens the current SUPPLEMENT. Next comes 
a dissertation by Dr. E. Fischer on temperature experi- 
ments with butterflies. Dr. Fischer has proved the 
remarkable fact that by breeding certain European 
butterfiies at low temperatures species are obtained 
which probably existed in the glacial period, and that 
by breeding these same European butterflies at high 
temperatures species which never existed before are 
The Peterson boat-launching apparatus is 
made the subject of an illustrated description. The 
compressed air cars used in France are fully described. 
The results of the Interstate Commerce Commission’s 
report on safety appliances for trainmen are also pub- 
lished. Mr. Guglielmo Marconi in an entertaining way 
tells something. of the practicability of wireless teleg- 
raphy. -Prof. Pedersen, Valdemar Poulsen’s assistant, 
has made an important improvement in multiplexing 
the telegraphone. The improvement is fully described. 
The wonderful Mexican istle plant and the many uses 
to which it can be put are fully set forth in an account 
illustrated by a series of very handsome pictures. The 
usual minor articles are also published. 

—————_—__—__o+ +e ______ 
An Odd Method of Heating Cars. 

The Northwestern Railway Company of England has 
equipped some of its trains with a system of heating 
to which the much-abused term “unique” may well 
be applied. Two concentric cylinders are employed, 
the annular space between which communicates with 
a steam-pipe extending from the locomotive-boiler. 
The inner cylinder contains acetate of soda—a com- 
pound remarkable for its property of liquefying when 
heated, and of cooling very slowly. The radiators 
thus constituted are incased in asbestos-lined boxes 
having hinged doors. By opening or closing the door 
of a box the heat is turned on or off. 


_ OO Oa 


The United States Shipbuilding Company has ab- 
sorbed the Bethlehem Steel Company, with the result 
that one of the most completely equipped and self- 
contained shipbuilding plants in the world has been 
formed. The new company is thus able to make every 
part of a ship, including armor plate and guns. The 
plant of the Bethlehem Steel Company, which is at 
South Bethlehem, Pa., covers an area of one and one- 
quarter miles long by one-quarter of a mile wide, of 
which about thirty acres are under cover. The works 
are particularly well equipped for the manufacture of 
armor plate and gun forgings. 
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THE PACKING INDUSTRY OF CHICAGO. 
BY DAY ALLEN WILLEY. 

The industry of killing and packing beef, pork and 
mutton has reached such proportions at Chicago—the 
greatest center of this industry in the world—that 
the most modern processes have been introduced for 
the purpose of economizing both time and labor, as 
well as utilizing all of the products of the carcass. 
The Union Stock Yards, where are located some of the 
largest packing plants, are the most extensive in 
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machinery, which is operated by compressed air, will 
fill several feet of sausage skin in a few seconds. The 
links are made by merely tying the skin with strings 
in sections a few inches in length. Before it is sent to 
market, sausage is usually hung in the storehouse for 
a few days to “season.” 

Except for fastening the hog to the wheel, the kill- 
ing process, the cutting into pieces, and fastening the 
packages, the animal passes through the packing-house 


the world, having accommodations for nearly 125,- 
000 hogs, 20,000 cattle and 15,000 sheep. Yearly 
3,000,000 cattle and 5,000,000 hogs are slaughtered 
and converted into packing-house products in what 
is known as “Packing Town,” which really forms 
a section of the yards. A further estimate of the 
extent of the industry can be gained when it is 
stated that the space devoted to pens alone com- 
prises 200 acres, while the yards are traversed by 
150 miles of railroad track’and 20 miles of streets, 
and the troughs from which the live stock are fed 
and watered aggregate 75 miles in length. 

As far as possible, machinery. has been em- 
ployed, with the result that one of the large com- 
panies treats 7,000 hogs in a day, where by hand 
less than 10 per cent of this number can be dis- 
posed of. While the killing itself is still done by 
manual labor, the butcher has every appliance to 


further. his work. The drove of hogs, for example, 
is passed from the yards into specially-shaped 
pens, thence forced, single file, into a compartment 
where a large metal wheel revolves slowly but con- 
tinuously. An attendant seizes each of the animals 
by one of the hind feet and fastens it to the wheel by 
a short chain. As it is lifted into the air, the butcher 
with a thrust of the knife opens the throat; the work 
occupies but a sécond. The blood from the carcass 
flows into a trough, which passes it on to vats, where 
it is kept until utilized in the manufacture of fertilizer. 
The carcass revolves on the wheel until it reaches a 
point where it is automatically removed and fastened 
to a trolley system which conveys it into the scraping- 
room. Here it passes through a machine, provided 
with revolving blades, which removes most of the 
bristles, preserving them so that they can be later 
made into brushes. The carcass is then passed into a 
vat or tank of boiling water, which softens the balance 
of the bristles so that they can be easily removed by 
hand. From this apartment it is conveyed by ma- 
chinery into the chill-room, where it remains for 24 
hours before being cut into sections. 

The carcass, freed from blood and bristles, is now 
ready for the cleaver, who separates it into the hams 
and sides for bacon, and removes the fat, which is to 
be converted into lard and other products. The cut- 
ting is done so dexterously that a few minutes suffice 
for one man to separate the hog into the several por- 
tions. Then the hams and baconsare placed in reser- 
voirs filled with a pickling composition, of which each 
company has its own formula. The other portions for 
provisions are placed in the salt-room, where they 
remain from forty to sixty days. The same length of 
time is required also for the hams and bacon. Fol- 
lowing the pickling and salting processes comes the 
smoking, which is done in compartments where thou- 
sands of pieces can be cured at the same time. 

The lard is extracted, or tried, in immense kettles 
heated by steam, and while in the liquid state it is 
forced through pipes into the packing-room, the pails 
and other receptacles being filled by merely opening 
valves connected with the pipes. It is then allowed 
to cool and is ready for shipment. The pork sausage 
is also largely a machine product, the meat being 
chopped into fine particles by rapidly revolving blades, 
and then forced into skins made of the intestines of 
the hog, these intestinal skins being, of course, first 
thoroughly cleaned by machinery. A part of this 
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with scarcely a touch of the hand. Sheep are treated 
in a somewhat similar manner, except that the car- 
casses are not made into so many products. When 
slaughtered they are swung from the fioor by chains 
fastened to the hind feet. The throat is opened by the 
single thrust of the knife, and the body is conveyed 
mechanically into the chill-room. It is usually kept in 
this department forty-eight hours, when the hide is re 
moved, and it is cut into halves or quarters as desired. 
Formerly the skins were sold with the wool on, but 
the packers have invented a process by which the wool 
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can be easily stripped from the hide. The wool is then 
cleaned thoroughly in hot water, dried and packed in 
pales to be shipped direct to the cloth manufacturer, 
the hide being sold to the tanner. The mutton intended 
for shipment is usually placed in the refrigerating 
department, which may contain 10,000 pieces at one 
time. Here it can be kept for an indefinite period, as 
the air is maintained at an even temperature by a 
refrigeration system which extends to all portions, of 
the department. When the time arrives for shipment, 
the refrigerator cars can be run into the refrigerator 
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compartments, and the meat transferred without ex- 
posing it to the warm air. In the modern method of 
killing cattle the stunning process is still retained. 
As the beeves are driven into the gangways in single 
file, men upon elevated platforms knock them senseless 
by a blow between the horns with a heavy hammer 
quite similar in shape to the implement used in spiking 
railroad ties. As the animal falls a door in the side of 
the gangway is opened, allowing the carcass to slide to 
the floor below, where it is slaughtered. Here the 
transferring machine is attached to the body, and 
as fast as an animal is killed it starts on its 
journey through the several departments. First 
comes the chill-room, then the compartment where 
it is skinned. ‘While one man is removing tue 
hide, another cuts off the head and removes the 
tongue, and another the feet. Next it is halved 
or quartered in the cleaving-room, and cleaved 
ready for shipment tc the centers of consumption, 
either in this country or abroad. The carcasses 
are usually left in halves, being transferred to the 
cold storage department, where, like the sheep, 
they may be kept an indefinite period. 

The beef affords a much greater variety of 
products than éither the sheep or the hog, al- 
though, as already stated, every portion of the 
animals is put to some use in the modern process. 
The fat, boiled in large kettles, is resolved into 
oleo and stearine, oleo, or oil of the beef, forming 
the basis of butterine and oleomargarine. This 
and stearine are utilized in some of the soaps 
which are now manufactured. The blood is con- 
verted into fertilizer, and also into buttons of a cheap 
grade, which are now manufactured in Packing Town, 
within a short distance of the slaughter-houses. The 
hoofs, of course, are converted into glue. In the fer- 
tilizer compound, practically all of the offal of the 
beef can now be utilized. 

Within three or four years the manufacture of soaps 
and liquid foods has been undertaken on a very large 
seale in connection with the Chicago packing industry. 
Scores of products which have beef for the basis are 
distilled, refined and placed in bottles and jars in 
plants adjacent to the packing houses. The principal 
concerns of Chicago manufacture their own cans for 
liquid and solid products, and own the factories for 
making boxes and barrels, while one company operates 
a mill for making bagging for hams. As 100,000 pack- 
ages may be filled in a week with liquid and solid food, 
the economy of this plan is apparent. Even in the pre- 
paring of what is known as canned corned beef the 
tins are filled with the cooked meat by machinery, the 
contents of each package being molded so that they 
fit.to a nicety. After filling and soldering, the pack: 
age is placed in boiling water, then a hole is made in 
the top to allow the gas to escape, and it is resoldered, 
keeping the contents in good condition for a period of 
years in any climate. 

The trolley system is being used not only in the 
abattoirs for transferring the carcasses, but for the 
general transfer of packages and cars from one point 
to another. The electric motor hauls everything, from 
a truck to a railroad car. The method used for trans- 


‘ferring the carcasses usually consists of an overhead 


bar or rail, along which the trolley is moved, taking 
its current from wiring or a feedbar. To the trolley 
are attached short chains ending in hooks, so that the 
animals can be easily fastened to it. The “hog-killing 
wheel,” as it is termed, also revolves by electric power. 
—___________—_»+ +> _—_—_——_——_—_——"——— 

Mrs. George E. Hobbs, of Bridgeport, Conn., re- 
cently secured a patent on a car truck which enables 
trains to round curves without lowering the speed, 
and also permits the substitution of a broken wheel 
without the necessity of running the car into a repair 
shop. The invention was recently inspected by two 


representatives of the Manhattan road of New York. 


Cutting up Hogs. 
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Export of American Horses. 
BY GEORGE E. WALSH. 

The revival of the horse does not necessarily mean 
a decline in the popularity of the bicycle, automobile, 
and trolley. These latter will go on independently of 
our four-footed beast of burden, and the latter, it 
may be said, will have his day again in spite of har- 
nessing all the agencies of nature for performing 
the work of man. Wars and rumors of wars stimulate 
the demand for horses and mules, and 
in times of peace new forms of sport and 
pleasure introduce ways of utilizing 
them. The world to-day appears to be 
suffering a horse famine, and the heavy 
drafts made upon the resources of this 
country contribute largely to the stead- 
ily advancing prices for good horseflesh. 
England has been an excellent purchaser 
of our horses and mules for her South 
African campaign, where the animals 
were killed off by insects and the 
climate so rapidly that it seemed as if 
a sufficient number could never be 
shipped there to keep the army in the 
field well equipped. 

In Europe to-day not a single country 
raises enough horses to meet its own 
actual demand in times of peace, and 
the facilities for breeding and raising 
horses are growing poorer every year. 
There are few good grazing lands and 
stock-breeding farms in Europe where 
horses can be raised on a large scale, 
and consequently this country becomes 
more and more the land for keeping the 
European armies supplied .with their 
proper complement of horses and mules. 
In recent years the American trotters 
and fine carriage horses have become 
important factors in the export trade, 
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races. In fact, to-day very few French races are open 
to horses from other countries, and the French sports- 
men have this show practically all to themselves; 
but unfortunately for them the small glory attached 
to a restricted competition of this character makes it 
almost an empty honor. However, a good many 


French horsemen are purchasing American trotters, 
and in a roundabout way getting the American horses 
In time it will be 


to the front in the home races. 
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and whereas a few decades ago such a 
thing as an American horse was hardly 
to be found abroad, to-day we have a 
steady stream of them going to all the European 
centers. Not even Russia has hesitated to avail her- 
self of our best blooded stock, although for years 
the Orloff strain of trotting stock held complete su- 
premacy in the minds of the Czar’s patriotic citizens. 
But loyalty to a ruling house cannot forever last, 
and the best thing the Russian horse lovers could do 
was to import American stallions for crossing with 
their Orloff breed, and then get a few American 
breeders and trainers to go over and show them how 
the Americans did it. So we have to-day not only 
American horses and trotters in abundance in Russia, 
but American trainers and breeders practically in 
control of the royal stables and stock farms. Hach 
year a good-sized consignment of the best American 
trotters go abroad to add new blood and speed to the 
Czar’s stock. 

Germany next to England is probably one of our 
Lest European customers for horses,- and there is a 
steady, healthy demand from that country that proin- 
ises to continue and develop indefinitely as the years 
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go by. The American trotting horses at the Vienna 
race tracks are not only features of the exhibitions, 
but they capture a large percentage of the prizes. 
There is no better way to advertise American horses 
and methods of training than to take a few of them 
abroad and enter the races in competition with the 
European horses. France became so jealous of our 
success in this line on her native soil, that she prac- 
tically prohibited foreign horses from entering the 
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necessary for the sake of the sport to open the races 
to more general competition. .A good many Ameri- 
can horses are sent to Belgium, and then they are 
taken across to France, and within a very short time 
appear on the French turf as home-bred horses. 

Italy, Denmark, and Holland are good buyers of 
our trotting horses, and the annual shipments to these 
countries are considerable, while far-off New Zealand 
and Australia make small drafts upon our resources. 
To see that these American trotters exported are as 
represented, the National Trotting Association has 
export offices in a number of our seaports to issue 
certificates of pedigrees and identity to the high- 
grade horses shipped. This is to prevent fraud, and 
thus injure the American horse trade in foreign coun- 
tries, and it was first suggested by the European trot- 
ting associations. Several thousand certificates have 
been issued to high-class racing stock; but these do 
not include the trotting-bred roadsters or fine car- 
riage horses. 

In this export trade of American horses not a little 
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attention should be directed to the American breeding 
methods:and training. It is pretty generally recog- 
nized that our trainers and methods are superior 
to those found abroad, and we are to-day busily en- 
gaged in exporting trainers as well as racing: horses. 
Most of the best Buropean stables have American 
trainers connected with them, and American methods 
of breeding and raising the best stock are adopted. 
No better testimony to our national efforts in im- 
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proving the horse is needed, and it partly accounts 
for a good deal of our success in supplying the world 
with the finest and fastest horses. 
oO oo 
Mountains and Hail. 

The influence of mountains on the fall of hail has 
frequently been the subject of controversy, but up to 
the present time no certain conclusion appears to have 
been arrived at. The Italian Meteorological Office has 
recently published an interesting note 
upon the question by Prof. V. Monti. 
-The positions chosen were perhaps the 
most suitable for the purpose of any 
among the Italian network of stations, 
viz., the Collegio Romano and Monte- 
cavo, an isolated station near Rome, 
situated at an altitude of about 1,000 
meters; the complete observations at 
both stations, for the years 1880-87, are 
contained in the Annals of the Italian 
Meteorological Office. During this pe- 
riod, forty-one days of hail were record- 
ed at Rome against eighty at Monte- 
cavo; the monthly values show two 
maxima, in April and October, and two 
‘minima, in July and December, as re- 
gards the excess of days of hail at the 
mountain station. A comparison of days 
‘la of thunderstorms shows, on the other 
hand, that there were 76 such storms at 
Rome, against 29 at Montecavo. This 
seems to show the excess of hail at the 
mountain station is not attributable to 
a@ greater intensity of atmospheric e'ec- 
tricity. The author gives a table show- 
ing that the monthly mean temperature 
at Rome is at times about 10 deg. higher 
than at Montecavo, and suggests that 
the fusion of hail traversing a warmer 
stratum of air may account for the 
smaller amount at Rome. 


——_ore—_—_—__ 

The Louisiana Purchase Exposition 
authorities have offered a prize of two thousand dollars 
for the best design for an emblem. It may be either 
in relief or color, but if color is used symbolically, red, 
yellow, blue and white should be selected, as these are 
the colors involved in the national flags of the coun- 
tries in which ownership of this territory at various 
times has been invested. The design must be one 
which will be available for letterheads, medals, posters 
or for any purpose in connection with the dignified 
exploitation of the Exposition. 


So 
Marconi’s Improvement. 


In a lecture at the Royal Institution, June 12, Mar- 
coni announced that he had made important improve- 
ments in coherers. He said his new invention, which 
is a magnetic detector, rendered it perhaps possible to 
receive several hundred words a minute. At the pres- 
ent time he could read thirty words a minute. 

In commenting on his February experiments, when 
readable. messages were received aboard ship 1,551 
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miles from Cornwall, and signals were transmitted to 
a distance of 2,099 miles, Marconi stated that at a dis- 
tance of over 700 miles signals transmitted by day 
failed utterly. Those sent at night, however, remained 
strong up to a distance of 1,551 miles, and were even 
decipherable at a distance of 2,099 miles. Marconi 
explained this peculiar phenomenon by diselectrifica- 
tion of the very highly charged transmitting elevated 
conductor when operated by daylight. 
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THE GRISSON CONTIXUOUS-ALTERNATING CURRENT 
TRANSFORMERS. 
BY A. FREDERICK COLLINS. 

The evolution of the circuit-breaker or interrupter 
for induction coils has been slow, owing to the lack 
of commercial utility of large coils prior tu the in- 
troduction of the X-rays as an accessory in surgery. 
After Roentgen’s great discovery, an impetus was 
given to the art of constructing induction coiis and 
the necessary device with which to operate them, 
and this was greatly added to upon the advent of 
wireless telegraphy. 

Probably the first attempt to make and break the 
circuit of a primary coil, by which alternating cur- 
rents would be induced in the secondary coil, was by 
sliding one ‘terminal of a copper wire over a coarse 
file. Sturgeon, the inventor of the electromagnet, ex- 
hibited his coil in 1837 equipped with this primeval 
device. Various forms of mechanical contact breakers 
were then constructed, by means of a ratchet and 
spring, and operated by hand. 

These finally gave way to forms better adapted for 
the purpose, one of which was the revolving contact 
breaker of Barker, who employed a star-shaped wheel 
or spur to dip in mercury. 

Dr. C. S. Page invented the first automatic contact 
breaker, which he described in 1838. Wagner and 
Neef improved upon the mercurial breaker by con- 
structing one operated automatically and having the 
vibrating armature arranged with platinum points 
where the break took place. This simple electro- 
mechanical arrangement is now used on all coils of 
small size. From that time to the discovery of the 
X-rays many different forms of contact breakers were 
designed to give a long make and a short break, but 
no very wide divergence in the design or construction 
of interrupters was made until the mercurial turbine 


and -Wehnelt electrolytic interrupters were brought. 


out. In the former, a hollow spindle containing a 
steel worm, when revolved, draws the mercury from 
a well below up to two diametrically opposite, lava- 
tipped steel tubes, by centrifugal force; it is then 
projected against a pair of sheet-iron sectors, where 
the circuit is completed. In this way the interrup- 
tions may be varied from 10 to 10,000 per minute. 

In the electrolytic interrupter 1,000 to 10,000 per 
minute. It consists in its usual form of a small sur- 
face platinum anode and a large surface lead cathode 
immersed in a solution of one part of commercial sul- 
phuric acid and five parts of water. When connected 
in series with the primary coil or inductor, bubbles of 
a non-conducting gas are formed on the anode by 
electrolytic action, and bursting, complete the circuit. 
In wireless telegraphy it has been found that con- 
tinued working produces a heating loss of more than 
three or four amperes, and forty or fifty volts—the 
E. M. F. required to operate it—are used. ; 

In the mercury turbine interrupters, especially of 
foreign manufacture, the deposits require frequent 
cleaning of the apparatus, and this has called forth 
fresh effort on the part of inventors to introduce a 
form that would eliminate the objectionable features 
and retain the good qualities of both. This is the 
purpose of the Grisson transformer. ; 

In the ScrentiFIc AMERICAN Of December 28, 1901, 
I described the wireless telegraph system designed by 
Dr. A. Slaby and Count d’Arco, and which is now 
manufactured by the General Electric Company of 
Berlin. This company has recently placed on the mar- 
ket a substitute for the electrolytic and turbine inter- 
rupters in the form of the Grisson continuous-alternat- 
ing current transformer, shown in the engraving and 
diagram. This apparatus 
changes a. direct continu- 
ous current into a pure 
alternating current, hence 
its name. Its periodicity 
or frequency of alterna- 
tion may be varied from 
900 to 6,000 per minute, 
and, though this is less 
than in the electrolytic 
and turbine forms, cur- 
rents of any amperage 
may be easily employed. 
Different from other inter- 
rupters in the Grisson 
transformer, there is no 
interruption of the cur- 
rent at the maximum 
value, and consequently 
there is particularly no 
sparking of the brush, B’*. 
at U'U?. The use of heavy 
currents for feeding the 
inductor is thus made pos- 
sible, besides reducing the 
size of the condenser in 
shunt with the interrupter, 
if not dispensing with it 
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gram, Fig. 2, it will be observed that in the develop- 
ment of this system the inductor or primary coil, 
P'P’P® (the secondary coil and iron core is not shown) 
has besides its principal terminal, which is common 
to all‘induction coils and transformers, a leading-in 
wire, L, joined to the middle convolution of the in- 
ductor at P*. The terminals, L and L', are connected 
directly to the source of energy. By means of a shunt 
from the leads, L and L’, current is supplied to a 
small motor, M, of which C is the commutator and R 
a variable resistance, whereby the speed of the rotat- 


Fig. 2.—DIAGRAM OF TRANSFORMER, 


ing transformer or contact disks, V'V?, may be varied 
between comparatively wide limits. 

The main current from L' is divided at the brush, 
B’, on UU’, which alternately make and break contact 
on the commutator segment of the contact disks; these 
disks, U'U’, are fastened on a common shaft, but are 
isolated one from the other and send forth two con- 
tinuous currents from the leads, B’ and B?; the brush, 
B’, on the opposite side slides interchangeably on the 
lamella or thin layers of V'V’, or temporarily unites 
them as the case may be. The shaft upon which the 
contact disks are keyed is fitted with a pulley and is 
driven by the motor, M, belted to it. 

The principle of the Grisson transformer: will now 
be easily understood. The current is transmitted to 
the inductor, p'p’, directly from the continuous flow 
for the length of time the brush, B’, rests on the metal 
segment and the insulating segment of the contact 
disks, and the circuit, including the source of energy 
and the inductor, is thus closed, and the maximum 
value of the current is therefore effectual; but the 
instant this critical value is reached, the contact disks 
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will have reversed the flow of current and p' and p* is 
cut off. As both portions of the inductor have a com- 
mon iron core, i. e., the same core, and are magnetized 
in an opposite sense, a counter-electromotive force is 
produced by means of isolating. the current, p*p*, in 
the first current circuit when the primary current 
strength is lessened, and as the beginning of one seg- 
ment approaches and the other leaves the brush, B’, 
the value of the current is brought to 0. 

* At the moment the first circuit is interrupted, the 
current quickly’ reaches a critical maximum value in 
p’p®. This is accomplished by the automatic closing 
of one or the other circuit, or both, at the same time 
by the contact disks, which, as the illustrations show, 
are arranged. like a continuous-current dynamo com- 
mutator, except that the metal segments are insulated 
by insulating segments of equal peripheral width in- 
stead of thin sheets of mica. 

The General Electric Company (Berlin) recommend 
this type of transformer especially for their standard 
station wireless telegraphy sets and the equipments 
they supply for armored war vessels. 


Ozone for Sterilizing Water in Germany. 

Ozonized air has long been known to be a very effi- 
cient sterilizer for water, although the dry gas has 
been found to possess little bactericidal power. Its 
use has, therefore, been suggested for the purification 
of potable waters, but the early experimental installa- 
tions, which were erected at Blankenburg, Oudshorn, 
and Paris, are reported to have been abandoned, and, 
at present, the process is only known to be in operation 
at Lille in France, at Bole in Mexico, and at Moscow 
in Russia. The method is a simple one, but hitherto 
the cost has been a considerable factor against it. One 
of the London water companies is at present conduct- 
ing experiments with a view to introducing the process 
there. Considerable interest, therefore, attaches to the 
publication of details regarding the working of the 
small experimental installation which was erected by 
Siemens & Halske, at Martinikenfelde, near Berlin, 
in 1898. 

The ozonizers employed here are of the Siemens & 
Halske plate and tube type, and yield from 20 to 
25 grammes of ozone per E.H.P. hour, with an E.M.F. 
of 12,000 volts. Air is first forced through a drying 
chamber, and then passes into the ozonizers, on leav- 
ing which it contains from 2.5 to 3 grammes of ozone 
per cubic meter. It is then led to the base of the steril- 
izing tower, a square structure packed with flints, and 
as it rises through these, it meets a descending stream 
of the water to be sterilized, which has undergone 
preliminary filtration through sand. The plant in 
question is capable of treating 240 cubic meters of 
water in 24 hours (1 cubic meter is equal to about 220 
gallons), and the results of the exposure to ozonized 
air will be seen from the following tests made with 
water from the River Spree. With a consumption of 2 
grammes. of ozone per cubic meter of water, the num- 
ber of bacteria per cubic centimeter was reduced from 
600,000 to 10; the permanganate absorption figure was 
diminished by 18 per cent, and the aeration of the 
water was increased from 10 to 12 per cent. 

The capital outlay for an installation capable of 
treating 150 cubic meters of water per hour is esti- 
mated to -be $33,750, of which total the ozonizers and 
sterilizing tower absorb $18,750. The actual cost of 
treatment for a plant of this size is given as 1.736 
pfg. per cubic meter, and the total cost, including 
interest and depreciation, amounts to 5.031 pfg. per 
cubic meter, the latter figure being equivalent to about 
$55 per*imillion gallons. In addition it may be 
noted that Siemens & 
Halske have recently pat- 


entirely. 
Referring to the dia- 


ented a method of clear- 
ing turbid water by the 
combined action of ozone 
and iron. 
——¢o-e—___ 


Trial of a Motor Fishing 
Boat, 


The first completely 
equipped motor fishing 
boat has recently made 
her trial trip most satis- 
factorily at Lowestoft. 
This is the first fishing 
craft which will rely upon 
petrol to generate the force 
required for all purposes 
—hauling her nets, hoist- 
ing sails, working the cap- 
stan, and driving her 
pumps. The motor is of 
24 horse power, and is 
fitted in a case 4 feet by 
2% feet. It is only 3 feet 
high, and the top cover 
serves for a table. The 
motor is of the three-cyl- 


Fig. 1,—@RISSON CONTINUOUS-ALTERNATING CURRENT TRANSFORMER. 
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inder, two-cycle type, and 
self-starting and reversing. 
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NEW TYPEWRITER KEYBOARD. 
Notwithstanding the great number of inventors who 
have concentrated their minds on the improvement of 
typewriters, one important field for invention seems, 
It has 


up to the present time, to have escaped all. 


1.—KEYBOARD CONFORMING TO THE ANATOMY OF THE HAND. 


evidently been taken for granted that the present 
arrangement of the keyboard was the very best, and 
no study has been devoted to this part of the ma- 
chine. Now comes forth an inventor from Cuba with 
a keyboard radically different, which is so arranged 
as to conform to the outline of the hand, as clearly 
shown in Diagram 3. The front tier of keys is adapted 
to be operated by the first or second phalanges of the 
thumbs or fingers, while the other two tiers, which 
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2—THE PHALANX MECHANISM. 
3.—OUTLINE OF THE TIERS. 


are curved to the shape of the hand, are operated 
by the finger-tips. Each finger-tip operates two keys, 
the upper tier being engaged when the finger is dis- 
tended, and the lower tier when the finger is bent at 
the first joint. L-shaped guides are provided on cer- 
tain of the keys, to enable the more clumsy digits to 
instinctively find their proper locations. 

A very important feature of this keyboard is the 
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peculiar construction of the front tier, whereby each 
key is adapted to print either of two characters. This 
construction is shown in Diagram 2, and it will be 
seen that each phalanx-piece is directly connected by a 
socket joint to one of a pair of key-levers, and in- 
directly connected to the other 
key-lever by secondary levers and 
links. Operation of the latter 
mechanism is accomplished by 
drawing the phalanx-piece back- 
ward. A slot in the phalanx-piece 
receives the upper end of a curved 
lever, which is so connected by a 
link to a secondary lever below 
that any backward movement of 
the phalanx-piece will result in the 
depression of the latter lever. 
Thence connection is made to the 
proper key-lever above, but not 
directly, for the depression would 
be insufficient for the purpose. A 
third lever loosely pivoted to the 
front of the machine is connected 
near its center to this secondary 
lever and at the end to the key- 
lever. By this arrangement the 
leverage is increased and proper 
depression can be made to operate 
the type-bar. The directly-con- 
nected key-lever is operated by the 
mere depression of the phalanx- 
piece. and we, therefore, have an 
effective mechanism for operating 
two type-bars by the manipulation 
of a single key. 

A very complete keyboard is thus 
afforded, which comprises’ but 
three tiers of keys, and which is 
further augmented as in the stand- 
ard machine, with a shift mechanism for obtaining 
the upper-case characters. This keyboard can be easily 
applied to nearly all the typewriters now on the mar- 
ket. and a few lessons will teach anyone to operate 
the machine rapidly. Great speed may be obtained, 
for every digit is brought into play, and each finger, 
with the exception of the thumbs, has four distinct 
movements, each of which produces a different char- 
acter. The possibility of printing a wrong character 
is remote, for the hand is not moved during the 
writing, even for printing capitals or spacing, and 
each finger is continually in engagement with its in- 
dividual set of keys. A typewritist can therefore per- 
form his work without looking at his machine. Pat- 
ents for this keyboard have recently been granted to 
Mr. Juan Vidal, care of his agent, Delgado de Lemos, 
44 W. 10th Street, New York city. . 


TE 


A RECENT REAR-END COLLISION ON THE NEW YORK 
CENTRAL RAILROAD. 


A collision similar in its effects to the horrible tun- 
nel disaster in New York city last January, occurred 
cn the New York Central Railroad at Peekskill early 
on the morning of June 14. A passenger train stand- 
ing at the station, luckily having two trailing empty 
passenger cars, was run into at the rear about 3 
o’clock in the morning by a night fast freight train. 
Hither the engineer or fireman failed to heed the 
block ‘signal set against them, or the block signalman 
failed to set the signal, about which no explanation is 
given. Had the rear cars contained passengers there 
would have been a great loss of life. 

As it was, the freight engine plowed right through 
the passenger car, the roof sliding over the top of 
the engine, as shown in one of the illustrations, the 
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sides of the car also passing over the sides of the 
engine. The other illustration shows the effect of the 
concussion in telescoping the following freight car 
with the tender. The car being filled with soft ma- 
terial prevented serious damage to the tender. Strange 
to say, neither the freight locomotive engineer nor 
fireman was seriously injured. 

The collision emphasizes the need of automatic 
safety appliances for stopping trains when signals are 
ignored. 

0 ee 
CRUSHER. 

Mr. Alexander G. Morris, of Tyrone, Pa. is. the 
inventor of a new crusher which we show in sections 
in the accompanying illustration. The machine is 
designed to crush rock, ore and other like material, 
which is broken into fine particles between powerful 
jaws operated by suitable mechanism. The material 
to be crushed is poured into the feed hopper, A, and 
falls between a series of open jaws, B and C. The 
jaws, B, are stationary, while the jaws, C, are os- 
cillated toward and’ away from the jaws, B. Each 
jaw, C, carries a roller wheel, #, loosely mounted 
therein and adapted to bear under spring tension 
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SECTION OF AN ORE-CRUSHER. 


against the periphery of its respective cam, F, on the 
main shaft, thus imparting an oscillatory motion to the 
jaw. The ore is thus intermittently crushed and al- 
lowed to drop between the inclined jaws until suf- 
ficiently reduced in size to permit.of its falling onto 
the chute, G, arranged to direct the crushed rock 
toward the front of the machine. Each jaw is pro- 
vided with a wearing surface which may be readily 
removed, when worn out, and replaced by a new one. 
The jaws, B, are provided with transverse extensions 
which are held :in corresponding cavities in the frame 
by bolts slightly movable therein to permit the jaws 
to swing. The proper inclination of the jaw, B, i3 
maintained by hook-bolts working in connection with 
spacers, D. By placing spacers of various sizes in 
position, the jaws may be regulated to crush ore to 
different degrees of coarseness. Furthermore, the 
spacers act as safety devices to prevent the destruc- 
tion of the machine by overloading it, for they are 
made of such strength as to stand the strain of the 
load which- it is desired they should ‘bear. If the 
crusher be overloaded, these spacers will fracture and 
give way, thus relieving the machine of its strain, and 
preventing the destruction of other and more. ex: 
pensive parts of the apparatus. 
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THE LOCOMOTIVE THAT CAUSED THE WRECE, 
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RECENTLY PATENTED INVENTIONS. 
Agricultural Implements. 


DEVICE FOR LOADING CORN-SHOCKS. 
W. A. Tea, Bellevue, Ohio. ‘This device, which 
is wheel-supported, is adapted for attachment 
to the rear of an ordinary farm wagon for 
the purpose of automatically carrying the 
shocks from the ground up an inclined track 
to the wagon bed and delivering them there- 
in, thus facilitating the gathering of shocks 
adapted to be transported to husking and 
shredding machines. 


COTTON-CHOPPER.—F. M. and L. HE. 
SuHarp, Partridge, Okla. Ter. .The machine 
belongs to that class of machines which are 
adapted to be drawn over a drilled row of 
cotton plants for chopping out portions of the 
crop, thus leaving the plants in bunches or 
hills. This invention comprises a new con- 
struction whereby the cutter is adapted to 
rotate when in action and may be set at dif- 
ferent depths or thrown up entirely out of 
action. 


Apparatus for Special Purposes. 


GAS-WASHER.—Pau.L RIECKE, Dessau, 
Germany. The gas washer belongs to that 
class known as “standard’’ washers, in which 
several wheels or disks are arranged on a com- 
mon shaft revolving in a cylindrical casing, 
the lower part of which coutains the washing 
liquid. The object of this invention is to 
get a maximum amount of washing surface in 
a minimum amount of room while leaving a 
perfectly free passage for the gas and, at the 
same, to clean the washing surfaces while the 
apparatus is working. 


WEIGHT AND PRESSURE RECORDING 
APPARATUS.—E. McGarvey, Bellefonte, Pa. 
It is a recognized desire by scale manufac- 
turers and users to have an attachment by 
which the weight as indicated on the scale 
beam may be quickly and accurately recorded, 
thus avoiding mistakes liable to be made by 
the weighman and supplying a correct record 
for verifying his weights in case of dispute. 


Such an apparatus is provided in this inven- 
tion. 


TAPPING - JACKET. — M. Barrett, Grand 
Forks, Canada. The jacket is used in con- 
nection with the tap-hole in metallurgical fur- 
naces. The object of the invention is to cir- 
culate cold water or some other cooling fluid 
around the tap-hole for the purpose of pre- 
venting the same from becoming unduly heated. 


Electrical Apparatus. 


TELEPHONE-CALL FOR PARTY-LINES.— 
W. A. WILLIAMS, O. L. INGRAM, and J. B. 
WILSoN, Walla Walla, Wash. This system be- 
longs more particularly to that class wherein 
several stations are located on the same cir- 
cuit. The operator at the central station may 
call any desired station on a party line by 
depressing the usual form of push button a 
proper number of times. This signals the 
station required without sounding a call at 
any other station on the jine The duration 
of each depression of a push-button as it is 
ordinarily given at centrai is sufficient to 
operate this machine. 


Engineering Improvements, 


TRAIN AND SIGNALLING APPARATUS. 
—wW. A. and B. S. H. Harris, Greenville, S. 
C. Two patents have been granted to these 
inventors for improvements on a _ previously 
patented invention in train-signalling appar- 
atus, whereby signals were transmitted to the 
engineer through a slight reduction of pres- 
sure in the train pipe without the necessity 
of using a separate signal pipe. In the pres- 
ent inventions the system is simplified and 
made more certain and efficient. Means oper- 
ated by the exhaust are provided for inter- 
cepting the air passing through the signal valve 
to the whistle, so as to prevent the whistle 
from sounding by any operation of the engi- 
neer’s brake valve in the application of the 
brakes. 


Hardware. 


WRENCH.—W. M. Trecitown, Sr., New 
York, N. Y. The improvement relates to pipe 
wrenches, and its ohject is to provide a 
wrench arranged to permit of quick and con- 
venient adjustment for gripping large and 
small articles and turning the same in either 
direction. 


CUTTER.—F. L. Levy, Duluth, Minn. The 
cutter is particularly adapted for use by dress- 
makers for cutting cloth in strips to form 
ruffles and the like. It consists of a transverse- 
ly extending bar in which are arranged, side 
by side, a number of pins carrying rotary cut- 
ters at their lower ends. 

CHEESE-CUTTER.—W. J. SPILLMAN, Pull- 
man, Wash. Thé invention relates to a de- 
vice for carrying cheese and for facilitating 
the work of slicing it in regularly formed 
pieces. The device is particularly adapted for 
use by retail merchants. 


Machines and Mechanical Devices. 


PAPER-STOP.—H. F. Dunpar, Turners 
Falls, Mass. The device is arranged for use 
in connection with paper or other material 
while winding on a drum, the object being to 
produce a simple stop to permit the paper 
from sliding endwise off the drum, or from 
sliding one layer upou another. The stop 


-construction which will 


may be readily adjusted to the increasing 
size of the paper roll while the winding 
drum is revolving. 


FIRE-ESCAPE.—J. and P. 
Cynthiana, Ind. This fire escape belongs to 
that class in which a line or rope is pro- 
vided for the descent of a person. The rope 
is used in connection with certain governing 
mechanism for causing it to be paid out at a 
uniform rate. 


BURNER.—H. C. ZenKE, New York, N. Y. 
In burners for linotype melting pots, as here- 
tofore constructed, reliance is had on _ pres- 
sure of the gas to draw sufficient air into the 
mixing chamber to form the blue flame at the 
tip of the burner. But as soon as the pot is 
heated to the desired degree, and the gas 
partly shut off, very little, if any air, is 
drawn into the mixing chamber and a poor 
flame at the tip is the result. To avoid this 
difficulty, Mr. Zenke employs an air-inlet for 
the mixing chamber and an independent inlet 
for a combustion chamber under the pot to 
insure a perfect burning of the gas and con- 
sequent proper heating of the pot at all times. 


SKYLIGHT-OPENER. — G. BICKELHAUPT, 
New York, N. Y. This skylight-opener is easily 
manipulated and may be opened a desired 
distance for ventilating or other purposes, 
and after this adjustment is made, means are 
provided for locking the skylight in place. 


FRICTION GEAR.—F. P. Dawson, Butte, 
Mont. The friction gear is ,peculiarly con- 
structed for variable speed and is adapted par- 
ticularly for connection with sewing machines. 
Two cones are employed with their tapering 
faces parallel. A ‘shiftable transmitting wheel 
connects the two cones, transmitting the pow- 
er from one cone to the other. The speed 
can be regulated by shifting the transmitting 
wheel along the surface of the driving cone 
away from or toward its apex. 


J. SETBACKEN, 


Medical Apparatus, 


RECEPTACLE FOR ETHYL CHLORID.— 
L. Scuwartz, New York, N. Y. The inven- 
tion relates to improvements in receptacles for 
ethyl chlorid and other fluids, such for ex- 
ample, as in devices for use by dentists or 
surgeons for producing local anesthesia. The 
receptacle is provided with an improved form 
of spray nozzle adapted to so tightly close 
the receptacle as to prevent the escape of the 
highly volatile fluid. 


Railway Improvements, 


CAR-SEAT.—L. Janson, Brooklyn, N. Y. The 
ear seat is of that class in which two seats 
proper are mounted on a common _ support 
and connected by devices for causing them to 
turn in unison. The seats are held to turn on 
vertical axes, but are not allowed other move- 
ments. A latch is pivotally mounted on top 
of the base and is arranged to normally en- 
gage and hold the seats from turning. 


COAL-CHUTE.—W. H. Simms, Grand Isl- 
and, Neb. The coal-chute is designed to be used 
in connection with bottom-dump coal cars. 
The chutes are built in series along a high 
trestle work, so that the coal cars on the 
tracks along the top of the trestle may dis- 
charge their coal directly into an engine or car 
standing on tracks at the bottom of the chute 
on either side thereof. 


. Vehicles and Their Accessories. 


BRAKE-BLOCK.—J. S. Opcers, Central 
City, Col. The invention is designed to fur- 
nish an improved brake-block for buggies, wag- 
ons and all wheeled vehicles which shall pro- 
vide a stiff and rigid connection for the rub- 
iron to the operating bar that carries it, so 
that the brake-shoe will not become loose and 
tilt on its point of support, and yet provide a 
permit the position 
of the brake-shoe and rub-iron to be adjusted 
to the plane of the wheel, whose dish is some- 
times changed in adjusting new tires to the 
wheel. 


PEDAL-BALANCE. — F. H. ANDERSON, 
Walhalla, N. D. The object of this invention 
is to provide a suitable construction whereby 
to properly balance a pedal provided with a 
toe-clip so as to prevent its being turned by 
the weight of such clip. 


REIN-HOLDER.—J. GRANGER, Springer, New 
Mexico. The rein-holder may be readily at- 
tached to a dashboard or other part of the 
vehicle, and the reins may be easily engaged 
and clamped thereby, especially when the har- 
ness trace is slack, so that the reins cannot 
be dvawn out by a forward pull. 


Miscellaneous Inventions, 
DOUBLE IRONING-BOARD.—J. M. Gur- 
NERT and J. F. ATEN, Bellevue, Ohio. Two 
ironing boards are foldably connected with 
each other, which enables the use of either 
board. The boards are of different marginal 
forms, and one board becomes the base for the 


support of the other, which is being put in 
use. 


NECKTIF-FASTENER.—A. N. Dow, Pxeter, 
N. H. The device which is of simple con- 
struction is designed to effectually hold a tie 
or bow of any form and prevent it slipping up- 
ward at the front of the collar. 

NECKBAND-SHAPER.—M. H. ELLENBOGEN 
and A. L. Luvy. Paterson. N. J. The neck- 
band-shaper is readily adjustable to different 
sized neckbands, and may be conveniently ap- 


plied to the neckband to hold the same in 
proper position during the ironing of the shirt 
yoke to insure proper setting and uniformity 
in shape. 


BELT-CLAMP FOR BUCKLES.—L. San- 
DERS, Brooklyn, N. Y. The invention pro- 
vides a clamp for a belt adapted to be used 
in connection with a buckle, and the device is 
so constructed that the ends of the belt may 
be readily and conveniently connected and the 
belt rendered larger or smaller to any ex- 
tent within the limit of its adjustment. 


BOOK-COVER.—F. C. G. KNiIBB, London, 
and THoMAs R. Tower, Woodford, England. 
The improvement relates particularly to book 
covers of yielding material, such as are de- 
signed to be carried in the pocket. The in- 
vention provides means for rendering the cover 
stronger at the edges than are the usual covers. 


TRIPOD.—W. K. Houtmgs, Brooklyn, N. Y. 
The tripod is constructed -with telescopic leg 
sections, which are so arranged that when 
drawn out to their full extent they may be 
held in this lengthened position by simply turn- 
ing the sections slightly in one direction. 


KITE.—H. J. Trainor, Jersey City, N. J. 
The kite has certain peculiarly arranged whis- 
tles therein, and a telephonic receiving device 
connected therewith which is adapted to be 
held in the hand of the person flying the kite, 
the connection being such that the noise of 
the whistles will be communicated to the re- 
ceiver. 


VEIL-FASTENER.— W. Bernstein, New 
York, N. Y. The veil fastener is adapted for 
permanent use on a lady’s hat, to allow of 
quickly and conveniently securing the veil 
in place. The fastener is rather inconspicuous 
and hence does not mar the appearance of the 
hat. 


CALENDAR-BLOTTER.—S. M. DEWEY, 
Rutherford, N. J. Mr. Dewey has provided a 
convenient blotter and a daily calendar in 
such a manner that a new blotting sheet or a 
new calendar can be readily inserted and se- 
curely held in position for convenient blotting 
of sheets and for displaying the day of the 
week, month, and year, together with suit- 
able advertising matter. 


BUILDING-BLOCK.— A. Dr Man, New 
York, N. Y. The building block is designed 
for use in fireproof flooring constructions, espe- 
cially such as have I-beams for floor sup- 
ports. The building block reaches from one 
floor-supporting beam to the next adjacent 
one, and is arranged to permit the convenient 
handling and placing of the blocks in position, 
one alongside the other, to form a sectional 
slab of great strength and durability, pro- 
ducing a flat ceiling and straight top sur- 
face. 


STOP-MOTION FOR MECHANICAL TOYS. 
—A. D. CoNVERSE, Winchendon, Mass. The 
device provides an effective means whereby 
when the motor or mechanical toy is wound 
up it will not act upon the axle or wheel of 
the toy with which it is connected until the 
toy is brought in contact with the support 
upon which it is adapted to travel. 


NECKTIE-FRAME.—A. Cour, Hood River, 
Oregon. The frame is made from one piece 
of spring wire, thus dispensing with a separ- 
ate cardboard or metal piece, and the de- 
vice is so constructed as to constitute an effi- 
cient form of support for the body or knot 
portion of the tie and provides means for at- 
tachment to a collar-button and any style of 
turndown collar. 


CHURN-COVER.—T. H. B. Van Hoozemr, Co- 
manche, Texas. The churn-cover embodies a 
closed, dead air space above the body of the 
churn, a guide tube for the dasher rod, and 
a special construction at the outer edge of 
the base of the cover which provides a channel 
to fit upon the upper edge of the churn body. 


SHOWCASE.—A. REINLE, Baltimore, Md. 
In this invention Mr. Reinle provides a novel 
form of resilient joint strip for application 
between the abutting plates of glass. The 
strip is so constructed that it will overlap 
both edges of the plate of glass, thus dispens- 
ing with the necessity and expense of grind- 
ing the edge of such plate. 

SHOE-LACE FASTENER.—L. H. Hancock, 
Fargo, N. Dak. This device is adapted to se- 
curely hold and clamp the loose ends of a 
lacing or string to the upper part of a shoe, 
thus obviating the necessity and inconvenience 
of tying the strings. 

GARMENT-STRETCHER.—H. A. Brown, 
Macon, Ga. By this invention Dr. Brown has 
produced a simple device which is light, so it 
can be easily carried in a valise and will oc- 
cupy but little room therein and which can 


-be used for creasing trousers whenever de- 


sired. This result is.effected without the use 
of irons. 


BURGLAR-ALARM.—W. H. Moopy, Dallas, 
Texas. This economical, portable, cartridge- 
discharging burglar alarm is adapted for at- 
tachment to a window or a door, and is so 
constructed that it will be quick and positive 
in its action, and may be left indefinitely in 
firing position without detre’ cing from its use- 
fulness.“ A simple locking device is provided 
which may be set to hold the hammer cocked, 
permitting the device to be carried with com- 
parative safey. 

FLOOD-GATR. — H. B. Caspurson, St. 
Marys, Ohio. This flood-gate belongs to the 
class wherein a horizontally-hung gate is as- 
soclated with a fender that is arranged to face 
up-stream. In the present invention the gate 
and its fender are permitted to assume hori- 
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zontal confined positions on the rising of the 
water, so as to float thereon when the flood 
is at its height. Means are provided for op- 
posing the rising motion of the gate and the 
fender, which means is also free to be lifted 
thereby on an increase in the volume of the 
flood, thus minimizing all liability of injury 
to the parts. 


Designs, 


ORNAMENTAL FRAME FOR TEAPOTS 
OR SIMILAR ARTICLES.—E. PIEPENBRING, 
Washington, D. C. The design is in the nature 
of a silver or other metallic frame of orna- 
mental character embracing the body of the 
vessel, and is jeweled and ornamented to 
represent holly sprays with the berries, and has 
a shield-like figure and edge ornamentations 
producing an extremely ornamental and at- 
tractive frame. 


Notr.—Copies of any of these patents wil! be 
furnished by Munn & Co. for ten cents each 
Please state the name of the patentee, title of 
the invention, and date of this paper. 


Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You 
wili tind inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing theinformation. Im every case it is neces- 
sary to give the number of the inquiry. 


MUNN & CO. 


Marine Iron Works. Chicago. Catalogue free. 


Inquiry No. 2790.—For a good second-hand gaso- 
line marine engine from 2 to 3 horse power. 


AUTOS.—Duryea Power Co., Reading, Pa. 


Inquiry No. 2791.—For dealers in mining ma- 
chinery. 


For logging engines. J.S. Mundy, Newark, N. J. 


Inquiry No. 2'792.—Yor dealers 
cutting machines. 


“U.S.” Metal Polish. Indianapolis. Samples free. 


Inquiry No. 2793.—For manufacturers of novel- 
ties and Christmas toys. 


WATER WHEELS. Alcott & Co.. Mt. Holly, N. J. 


Inquiry No. 2794.—For dealeis in vacuum pans 
for evaporating maple sap or fruit juices. 


Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 


Inquiry No. 2795.—Parties to manufacture an 
improved handle tor Mrs. Potts’ sadirons. 


Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 


Inquiry No. 2796..-For a spring motor for pro- 
pelling a sewing machine. 


in broom corn 


Gear Cutting of every description accurately done. 
The Garvin Machine Co., 149 Varick, cor. Spring Sts., N.Y. 

Inquiry No. 2797.—For parties to make an end- 
less combination belt ot hair and rubber exposing im- 
movable hair on the face and rubber on the inner side. 

We design and build special and automatic machinery 
for all purposes. The Amstutz-Osborn Company, Cleve- 
land, Obio. 

Inquiry No, 2798.—For dealers in corks coated 
with arubber-like composition. 

Manufacturers of patent articles, dies, stamping 
tools, light machinery. Quadriga Manufacturing Com- 
pany, 18 South Canal Street, Chicago. 

Inquiry No. 2799.—Fur a knurling tool for mak- 
ing embossed paper of special pattern. 

Designers and builders of automatic and special 
machines of all kinds. Inventions perfected. The W. 
A. Wilson Machine Company, Rochester, N. Y. 

Inquiry No. 2800.—For parties engaged in ‘ball- 
bearing and model work. 

The celebrated ‘“ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East. 138th Street, New York. 

Inquiry No. 2801.—For dealers in appliances for 
chemical work. ; 

IDEAS DEVELOPED.— Designing, draughting machine 
work for inventors and others. Charles E. Hadley, 5¢4 
Hudson Street, New York. 

Ivquiry No. 280: —For makers of tin cans about 
4 inches high and 1% inches in diameter, with enameled 
advertising thereon. 

(> Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 

Inquiry No. 2803.—For a burner for attaching to 
a house furnace so that oil can be used instead of coal. 

INVENTORS, ATTENTION !—Highest prices paid for 
novelties in card or paper. Established 30 years. Ad- 
dress The Tablet and Ticket Co., No. 87 Franklin Street. 
Chicago, I11. 


Inquiry No. 2804.—For an apparatus for repro- 
ducing written reports in numbers. 


Inquiry Ne. 2805.—For dealers in cigar-vending 
machines, selling them outright. 


Tuquiry No. 2806.—For dealers in blades for lawn 
mowers. 


_Inquiry No. 280'7.—For manufacturers of roof 
tile machinery. 


Irquiry No. 2808.—For galvanized wire hoops 
similar to those usedon candy buckets. 


Inquiry No. 2809.—For manufacturers of bent 
wood. 


Inquiry No. 2810.—For spring motor ceiling fans. 
Inquiry No. 2811.—For alight, portable distilling 


epparayue for use in deserts where water is strongly 
alkali. 


Tihquiry No. 281'2.—For parties to make glass balls 
2imches in diameter, ground and polished and of dif- 
ferent. colors. 


Ivaquiry No. 2813.—For manufacturers of port- 
able houses. 


Inquiry No. 2814.—For a large practical dish 
we sher. 


Inquiry No. 281.45.—For carpet-cleaning apparatus 
or machinery, 


Inquiry No. 2816.—For a floor mop that does not 
require wringing by the hands. 


Inquiry No. 281'7.—For an apparatus for placing 
in a vertical furnace so as to use Oil as fuel. 


Inauiry No, 2818.—For some economical fuel to 
be used instead of coal. 


FP Inquiry No. 2819.—For dealers in rubber special- 
ies. 


Inquiry No. 2820.—For makers of double-action 
suction pumps. 
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of solid matter, Fasy to clean. Yieldsa 


oe, 
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Camera stand, J. H. Smith............... 702,749 MOM. Fos Gislors's sosyniays se, crane teayeny Seas Sacer s) 8 90S 702,638 B AND Radiator, C. W. Rogers.........6 .. 102,483 
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Chain protection, driving, I. 702,775 Winterowd Sars 702,520 teas ear un pngine @ Retort rakes’ making, G M. [) 7021821 
Chet’ retain andl egraning. means, Te ital weating umace 702-282 | cally uo vibration, Absolute. fe Revolver. Kolly & Pochl oo oversees. ++ 102,735 
alwa: -- T02,548 nge, F. yer oe f sa ingle, doub i Ros roller, steam, T. Wright... .. 702,88 
Chair, H. ‘. 7o2'768 | Hinge, spring. W. |’ [1 702;888 | ttiple marine ahd. stationary Tea ACI LC AE EL TE 702499 
Chair’ attachment, rocking, D. . qogiane | Woe, "BE CG. Lewis.........000000ee .« 702,659 | motors from % to 30 H. P. Roof covering sheet, W. II. Bache Ill 702,614 
Chair spider, H. W. Bolens.............- 702.769 | Hoisting apparatus brake, IL sch..... 702,834 | WOLVERIN Roost, poultry, J. 1. I. Bversz.. "202° 784 
Chimney cap, revolving, A. E & F. J. C 702,779 | Hoop nailing horse, lining, W. J. Ott.... 702,467 MOTOR WORKS, Rotary engine, J. A. Porter 11) 702.474 
Cigar lighter, W. F. Kessler...........+++ 7021438 | Horses’ feet, anti-sipping pad: for, TF. | Grand Rapids, Mich. — Rotary engine, C. A. & O. W. Hult...... 702,558 
Cigar lighter, electric, W. I. Kessler.... 702,437 FAR VOR i ioieiee retin Me le ee areca ace eal gue care fa 702,794 — | Rotary engine, W. L. Casaday............ 702.624 
Clamp, J. Fellows............+eeeeeee + 102,416 | Hose adapted for couplings, ete., flexible, VAN NORMAN Rotary engine, P. Phillip...... +. 702,674 
plasm: Cae Bryant. : ae nz ou M. Montgomery, eae aaa 702,738 . Rotary engine, FE. F. Pickett... .. 702,675 
Clip, P. . Yawman ++ 702,528 osiery W acework — stripes,  manu- Rubber dam holder, EK N. Beall. . 702,394 
Clock, electric program, J. O. Lyman...... 702,808 facture of seamless, W. Wilson...... 702,843 Universal Bench Lathes Sad iron, H. Frabin 702,422 
Clock movements for starting or stopping Hub, vehicle, J. E. Foley........... 702,548 3 Safe, C. V. Peekham.. . 102,883 
machinery, apparatus actuated by, J. Hydraulic jack, W. K. Stansbury. + 702,501 havea full line of the most Sanitary receptacle and 
S. Sunderland 702,682) Hydrocarbon burner, A. Mende.... 702,449 Yorprowed attachments i. GAOL oy eee ae ee chats eae 702,811 
Clock SynCnr ON Teles elsetnie, Core) TOE ONG Hy dracaniion burner, — retort, ee oF Traine. Cutting, Sash cord fastener, E. L. Blackman...... 702,395 
co) cutter, OCZYNSKI. occ eee ee eee 0 RS C0 Co) ee 102, Millin Sash fastener, R. 1D. Logan.............. 702,806 
Con eles ‘device for unrolling, IL 1. aeons Hydrocarbon lighting system, 3. ae Guinaive: Ete. Sash fastener or holder, J. W. Ce se 702,774 
oBenthals <cii ote syileia%s ais cla aceleteiceleiate wel ade 702,822 . OY. Foie cist wie tess lee-eyer asa (ee/ereid, Oops eye 702,406 Sash loeckin mechanism, Brooks it- 
lathes pounder, S. B. Tadlock. weve 702,506 ayy dioeurhon Wapor panes ys G. Helats es 702,553 Send for Catalogue. j taker S LE ae ese Waseca ay ives che wareeetan ase 702,700 
Coal crusher, A. W. F. Steckel 702,889 ydrogen chlorid anc sodium sulfate, WALTHA TOOL COMPANY, Springfield, Mass. | Saw, wood, W. TI. Pence ............. ee 702,884 
Goal. ste-, machine for washing, : ead ee ane Se annat tsa See ga 702,877 M WATCH P ing Sawing nutchines RANE eigen ae Roe. pe 
5 Re ide oni seats tei duaPae MUS ave esheets Seca 88 B . § a T Seale, automatic weighing, N. son.... i 
Cog wheel, F. Saxon .......- ++ 702,747 ; ming regulator for, A. O. Frick 702,856 | Fm Aad Satie heen Mead ci . : Tt | HWE RUM Scraper, roller, R. “Gineas pete ete seas 702,868 
Collection form, A. F. Sanford............ 702,487 | Illuminator, W. Tarvey_....... see eee 02,64! . : espace Sdrae Pag eG Mande: 3 
Chlove TnAKINE aed Lange & Emil- Tndigi.: purifying aie R. Homolka........ 702,730 Vas Vie i -. ie WEBER Paige tee d | a aes np Me Gander ee : rox on 
A ew ica BOER Ra ean Ors ns F 702,445 insu Ato ts and manufacturing same, . TOE Get feed, en ot anne cor Serubber and mop, combined, C. J. IWunt.. 702,875 
SR Atets We Pram polit cies tee cee 5 02 OTS Thaulatorssaiakiie. Rec MeeLbckGcc: oes. 702, 660 | ethns butchery mi chinet aheep ! Se TE "Wiecling. erasures Toe 402 
Conerete mixing machine, C. Otis. wees. 702,881 | Internal combustion engine, J. F. 1 uh ineehi ties; etts pea aig | Seed hulls, treatment o ° 
Conveyer, J. H. Cook... ‘ 702,408 | Jar closure, IX. 1. Dopheide pipes. ile all ready for | om | CHIOV ana yt fates a ekeres . 702,681 
Conveyer, A. J. Webst “ 702,894 | Joist, bridging, C. @. Nelson. business. lance whe, L ! Seeding machine, 1. Samue .. 702,486 
Cooker and turner, cake, 4 4 ydwin 702,525 | Journal box, G@. A. Woodman. One oper: ‘ % Sewed articles, seam for, C. MeNeil...... 702, 668 
Cooking apparatus, steam, W. C. Salmon.. 702,597 | Journal box lid, G. A. Woodr Weber 6 i WEE Sewing machine folding guide, CG L 
Copper ores, apparatus for treating, R. See- Apiaan Journal box lid, dust proof, naraes I a occa _ Weedtheiwvai ns ibe, cc cnpey eee tld iaie eons 702,512 
WDA 2 Shes wuraeerde Cae marek dk Einar oe areas 702,491 TIAN et recatsiens Mle acces ny saphona teats 702.¢ a ne Sewing machine thread cutting mechanism, 
Corn husking machine, W. If Gernand... 702,720] Ladder, step, Mau & 702,574 THE B. F. BARNES Yd Ww. Thathsan ee 7 Baas Mes poeta 702,832 
Corn shocker, J. FF. Steward............ 702,602 | Lamp, carriage, I. M. 702,595 | face Shade bracket, FE. M. Winfre: .. 702,519 
Garnet steele, ete., socket for, N. FLT. ae ani cireult sind eut out, electric are, as 302 | WATER EMERY Shade older, A. MelXenzie Z Pei 702,460 
10) woe » i. cS (02, x Shock loading apparatus, A. . TYoudyshe 02,796 
Cot and tent, combined folding, D. I. Kuhn 702,567] Lamp, inclosed are, W. L. Cheney et al... 702,405 ry TOOL GRINDER | Shoe fastening: 8 Go Mead... cece ees 702,665 
Cranberry assorting apparatus, A. E. Night- Lamp reflector shade, electric are, W. I. DS Shoe protector, J. IL Price......... .. 702,476 
Inigale. Oe ls4 eS eRe eto ad sree eet bie 702,583 Goldshborough oo. o..s430 5 50-50% oes sa eee eee 702,791 isthe best on the market—bar Show case or show front, C. F. Kurz. .. 102,444 
Crate for poultry, folding, ALF! Dice... 702411 | Lawn sprinkler, TH. Ti. Grays... 11 702,792 pone. No pump to cut out. n0| sign, J. B. Schmidt ....-.:c--scree- seus ee 702,868 
Curtain fixture, J. Burley...............6. 702,537 | Leather, stretching, J. Caldwell...... «. 702,867 ments required. It is allt aha Siphon filling machines, salts injector for, 
Curtain hanger, A. F. Goshorn............ 702,420] Leather surface, finishing, C. H. Miller... 702,450 Tool Grinder shouldbe and the Vag Hs, UBIONS Caraiene Siaisie og steaiei spe a stehene tes alee 702,717 
Curtain on wehade ais Fane. F. E. Sircolomb. er ne ete., spring clamp for, BE. L. Lembke 702,803 priceis right. Detaiisonrequest Slicing machine, C. R. Zorsech. . 702,852 
Curtain pole, Tn. J. Graff... cc. ce cece eee eee 702,723 | Letter box attachment, Tracy & Gould.... 702,510 Smoking pipes, manufacturing, 
Curtain rod. MP. Creahan -+ 102,707 | Linotype machine, P. 'p. Dodge ..702,781 ti TOR, 7883 B. F. BARNES COMPANY, Rockford, II. Mine han isn eee ees +. 102,708 
Dental appliance, HH. E. Lind: + 702,805 iquid fuel burner, J. W. Neumann.......- 02,8: Soap cake, W. R. Bowen...............- 702,531 
dene Urideework, securing devic: aie STI Loom, Antenne replenishing mechanism, G. as THE NEW BRISTOL COUNTE R Soda water dispensing apparatus, C. A. _ an 
OS (GrisWOld oe cee 6 Ce cane eis se ess eels FP. Hutchins ........ 0. cece cece cece ‘ CLONER 36S BERR ceusttarsiere oe Sea isle ne ese 02,719 
Dental ete Ine and bridgework, W. EF. mae Loom ror aycaying bordered fabrics, Cum- Ets Sound Droduetng, device suitable for sirens, tee 
RLSM sarah Serene eases wie enna ehh fe 85’ noe arren 639 ete., - Hope-Jones................2- ST 
Dental impression cup, W. E. Griswold... 702,645] T.oom shuttle, IL F. Peck... +. 702,672 Sounding Aparatnes navigational, Z. WT. 
Dental tool, W. &. Griswold.............. 702,646 | Loom shuttle, N. Caisse 702,703 TANMO RS 5 cose cag tse aae etter dene, Bele SS Gsah ondore 702,507 
Dilator, (. G. Gibson .. 702,789} Loom warp stop motion, H. J. Jarry.... 702,654 Sparking device, D. M. Bliss.. .. 702,695 
Disnlay tray, jewelry, J. P. Angell ....... 702.853 | Looms, mechanical warp stop motion for, Sparking device, C. 0. White........... +» 702,895 
Dock, land reclaiming, FE. Chaquette .... 702,627 Fe OWy man siae ees PT RS 702,609 Speed sheave, variable, E. Christensen.... 702,630 
Dogging machine, steam, A. S. Hill .... 702,727] Mail box, J. M. Reasoner. ++ 702,479 Spelter furnace, A. J. ASh...........0.005 702,526 
Door, strike, rr. Boner Bir newoch Seon 702,696, Malt kin T. Hares Jr. : 702, 552 Sprinkler. See Lawn_ sprinkler. 
1a rigging, combinec riction and di- Mangle, . E. Andree ave 6: Stacker, pneumatic, J. B. Bartholomew.... 702,766 
rect acting spring, J. J. Hennessey... 702.426] Massage machine, Pfanschmidt & Siefert.. 702,820 pen ters an A a lieae ee er ace ee Stairs, ete... system) and apparatus | for i 


Drawer support, F. 0. Anderson 702,389 | Match machines, power transmitting de- facili ng the ascent of, L. Brennan 702,534 
Dredge, clam, E. Chaquette........ 702,628, 702,629 vice for, T. W. Synnott. + 702,683 ee ec cuit aebin aes ae ae Stalk cut W. R. Welsh. -. 702,513 
Dredge, floating, E. Chaquette... + 702,705 | Measure, oil, G1. Bernard. + 702,767 ela comterato-order. GE Send for circular. Stamping machine, I. Watk 702,753 


Dress shield, J. F.. Murphy.. 702,667 | Mechanical movement, B. Fve . 702,652 C. J. ROOT, Bristol, Conn.. U. S. A. Starch, manufacturing, J. Lo 702,571 


Dress supporter, R. F. Montgome: 702,456 | Metal bending machine guide, .+ 702,836 Steam generator, J. T.. Giroux............ 702,550 
Drill. See Rock drill. Metal surfaces, producing designs or de- Stereotype plate and base, C. S. Partridge 702,470 
Ear drum, artificial, U. Kleiner.......... 702,800 ineations on, Bartle & Hoen.......... 702,693 CO P a) Stitch indenting machine, A. Olson....... 702,465 
Eee tt2% ie Darlin iGitene aasstone seas ee Metals. from ores, recovering, Neill & Bur- ne = Carecoeue Stone, apparatus for the manufacture of 
etric battery, elafon. : ebay aye hse Reis Sores cuatro ace ers abet »Ds : artificial, FP. MAarx.........e.eeeeee eee 
Metric Cie wire, H. & BE. Ham- Meter. See Electric meter. S| C D.MOGEY. i 702,578 
MNOS TALT © 5's) eSoccta-ese cece eters fore oie bit acetotalelore el 702,725 | Mining machine truck, A. Palmros........ 702,817 . L AYONNE CITY. NJ : (Continued on page 456) 


© 1902 SCIENTIFIC AMERICAN, INC 


Scientific American 


JuNr 28, 1902, 


For 
Contractors, 
Plantations, 
Factories, 
Ete., 
Planned, 


INDUSTRIAL RAILWAYS 


Built 
| and 
Equipped. 
Sugar Cane Car. 
RAILS, SWITCHES, TURNTABLES, 


1EELS, AXLES, "ETC. 
CARS of every description ALWAYS IN SToex. 


ARTHUR KOPPEL, Dept. P, 


66-68 Broad Street, New York. 
Write for Catalogue No. 30. 


For students, Experts and 
Collectors. Single specimens, 
all prices. Standard Coilec- 
tions in cabinets, $1 to $1,800. 
Scientific and accurate label- 
ing. Illustrated catalog free. 
Crystals and ores purchased. 


FOOTE 


MINERAL CO, Dept. A 
1317 Arch St.. Philadelphia 
Estab. 1876. Phila. and Paris. 


@,New Microscope for Nature Study 


and for use in the Examination of Ores, 
ecals, Wools, Fibre, etc. 
with 1 Ocular and 

Queen Acme No. 6 i'n. cpjective ane 
ing power of about 100 diameters, 1 set o: 
22 prepared slices Of insect paris and other 
interesting specimens, all in case, $16.00 
CG Ask your nearest Optician for it. 

QUEEN & CO., Inc. 
» Optical and Scientific Instrument Works, 


O_Chestnut St., Phila., Pa. 
59 Fifth Ave., New York. 


Write for Circular. 


S > 
Live Steam Feed-Water PURIFIERS 


are guaranteed to keep boilers clean. 
Purifier, Heater and Separator Catalogue Free. 


HOPPES MFG. CO., 25 Larch St., Springfield, Ohio. 


ARTESIAN 


Wells, Oil and Gas Wells drilled 
by contract toany depth from50 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam _ Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
isiequired and send for illuse 
trated catalogue. Address 

PIERCE WELL ENGINEERING AND SUPPLY CO, 

186 LIBERTY STREET, NEW York, U.S. A. 


ee 
MATCH FACTORY.—DESCRIPTION 


of an English factory. SCIENTIFIC AMERICAN SUP- 
PLEMENT 1113. Price 10 cents. For sale by Munn & 


Co. and all newsdealers. 
KEROSENE 


THE MIETZ & WEISS 
and GAS ENGINE 


Sizes from 
1to60H. P. 
burns K EROSEN E cheaper and 
safer than gasoline. Automatic, 
simple, reliable. No electric bat- 
tery or flame used. Perfect regula- 
tion. Belted or directly coupled to 
dynano for electric lighting, charg- 
ing storage battéries, pumping and 
all power purposes. 
A. MIETZ, 
128-138 Morr St., New York. 
ADOPTED BY 
U. & GOVERNMENT. 
Mighest Award fer direct 
coupled Generater Set, Paris 
Gold Medal, Pan-American Exposition, 1901 


“OLDS” 


GASOLINE 
ENGINES 
are remarkable for 
SIMPLICITY 
and ECONOMY 
Write for Prices. 
Olds Motor Works, 
1328 Jeff. Ave.. 
Detroit, - - Mich. 


ACETYLENE GAS AND CARBIDE OF 


Calcium.—AJ1 about the new illuminant, its qualities, 
chemistry, pressure of liquefaction, its probable future, 
experiments performedwith it. A most valuable series 
of articles, giving in complete form the particulars of 
the carbide 


Send for 
Catalogue. 


tion, 1908. ¥ 


this subject. Details of furnaces for makin, 


1004, 1007, 1012, 1014, 1015, 1016, 
1035, 1038, 1057, 1064, 1071, 1072, 1 
1083, 1084, 1085, 1086, 1104, 1124, 1132 
114931150, 1203, 1204, 1-206 ana 1209. Price 10 
cents each, by mail, from this office, and all newsdealers, 


AIR PUMP Sencar 
MALTBY 
CLINTON ST. BROOKLYN. NY. 


POWER 


ADDRESS 


YACHTS & LAUNCHES 


(OPEN 


Marine Gasolene Engines 


Row Boats and deal- 
er in Boat Fittings 
TI have on hand boats 
built and ready for 
delivery, guaranteed 
in every way to give 
verfect satisfaction, 
f you would have 
the best of boat con- 
struction at reason- 
able prices write or 
call on 


OR CABIN) 


“fe : 180 Main &t., Wents 
\ Rochester, N. Y. 


eh 
ne eeeeeeeEeEeEeEyEeyEye——EyE~y———eeEeEeE———EEEEE—EE——————— ey 


{ 
AUGUST J. FRITZ, 


Stone or brick and the preparation of lime 


therefor, manufacture of artificial, O. 
EW SANGOPSON, ~y sess icieiens Sieteteiare ceca a coele «+ 702,611 
Stovepipe ventilator, T. W. L. Murray.... 702,879 


Strength tester, Jansen & Messmann.. - 702,485 


Supporting device, Kk. M. Bowyer - 702,398 
Surgical forceps, L. M. Pignolet.......... 702,472 
Surgical instrument, L. R. Kratzmueller.. 702,443 
Surgical instrument, electro, R. Hk. Wap- 

DICE Peasant tite esac nines < 702,752 
Suspender end, W. Bloomber 702,396 
Suspenders, I. G. Mellem...... 702,902 
Switch throwing device, automa a 

QUT, Focus 5% areee sas 6 rte, + She vis 3 0 oS ape 6 702,745 
Tanning, preparing skins for, W. L. Albee 702,864 
Tape reel, W. Weuffel..............0.000- 702,439 
Telegraphy, electric, S. G. Brown........ 702,622 
Telephone stations, sound strengthening ap- 

pliance for, I’. Oprendek............. 702,669 
Tennis racket, house, I. Boulanger....... 702,697 
Thread dressing machine, G. <A. Freden- 

DUS oo. ae. Sas teen oe oka G satd etele Sais sueceaTavere 702, 786 
Ticket, railway, T. 702, 636 


Tire air tube, pneumatic, A. T. Co 702,869 
Tire, vehicle, W. Huffman... 702,432 
Tire, vehicle, FF. Christensen 702,589 
Toasting bread, ete., gas range u 

M. Scherer 
Tongue finishing machine, 
Top roll saddle, J. Bilsyorough........... 
Toy, W. P. Lyle 
Toy, mechanical, 


Bakken. . 


Trace fastener, T. 

Transmitter, A. Van Wagenen.. 
Trestle, foldable, H. FE. Howard 
Wruck,. ‘ear. HY. KR. Weithley: <5. 223.5. 
Truck folding frame, VL. J. Kremer.. 
Truck, lifting, B. Colseth........... 
Truck, railway car, IL R. Keithley 


Tubing, etc., apparatus for rotating, S. 
Titus 
Tumbler 
Turbine, 
Schulz 


702,509 
702,425 


| 702,826 


press, J. Hiale 
combined 


Turbine wheel, J. Na $ 702,461 
Type distributing apparatus, J. 702,621 
Type distributing machine, J. Hinklein.. 702,555 
Type justifying machine, MeClintock & 

MA OMUISAWORED YY, © e029 eo ae Sie yas co weep te hae 2 702,459 
Type machine composing mechanism, TT. 

Ta Stnir oe ccee sve erate, Sets onde MO aeees Sok eisai 702,568 
Typesetting machine, EF. McClintock...... 702,458 
Type setting machine key mechanism, F. 

MAC CHNCOCK: cet scars des wiecs ane tialS a agave 702,457 
Type writer escapement mechanism, W. 

Ge, PRA COCK. os aes in sieges Onde ove era Sates 702,613 
Type writing machine, GW. Coffman.... 702,706 


Type writing machine, C. HI Shepard.... 702,748 
Type writing machine inking device, P. I. 

WH ve ancccct re ae eee te .. 702,740 
Type writing machine ribbon guide, 

PUTT es ese as 85, 6,8 whe oe ace o. 0s Bes, 702,447 
Type writing machine, traveling, i 

SHAY iso-crarsyeee, otal c, cels ve eueteo ere aia Sareea 702,493. 
Umbrella tip retainer, BB. M. Shaine...... 702,492 
Vaccination shields, detachable fastening 

for, E. 8. Oliver 702,741 
Valise, hand bag, is 

CHAINS Bolas cevsvata ashalerelscerastaless Sis aek wiolate 702,403 
Valve, W. & L. W. Gates. - 702,417 
Valve, compression, J. Morrison.. 702,878 
Valve for reversible steam engine 

Koons. ........ gs ay ste fale, (esate sett 3 ab graversts ieee 702,860 
Valve gear, locomotive, H. Maxwell....... 702,809 
Valve mechanism, engine, T. If. Haberkorn 702,423 
Valve, retaining, W. G. Lamb............ 702,808 
Valved_ stopper for receptacles, ete. : 

NEOIN AT: oe cepetecteressse 0 5 : 702,810 

Vehicle, F. Stratton... ee 702,504 
Vehicle, motor, Maxim Pope... 702,448 
Vehicle storm curtain, R. Reeder 702,480 
Vending machine, cigar, W. R. Dutemple 702,639 
Ventilator. See Stove pipe ventilator. 
Ventilator, W. MecDermott................ 702,581 
Vise, hand, Wilkening & Nehls.......... 702,517 
Voting machine, Mahana & Ely ~ 702,446 
Wagon, dumping, M. Becker............. 702,617 
Wagon or sled, convertible, Potter & Cohen 702,677 
Wagons on tracks, device for guiding, S. 

IN. SS LOWALE, tere ors PAN iets ee SORE Sie otee oLde 702,503 
Washing wachine, R. 8S. Higgins. «+ 702,429 
Washing machine, L. B. Brooks.. - 702,535 
Watch demagnetizer, P. Sorensen. 

Watch protector, J. Cohen.. 
Water bag, T. L. Allegretti. 
Water closet, W. Bunting, J 
Water recording device, electric, 

ESGDINKGD:, Woacdsehess aiesecs a eraecwis erat avira eee le 702,734 
Weather strip, door, I’. Fishbeck. -. 702,715 
Water tube boiler, O. D. Orvis..... + 702,670 
Wave motor, R. Millar « 102,577 


Weed hook, coil spring, G 702,528 
Well boring machine, F. J. -. 702,608 
Wheelbarrow, C. Ifewitt . 702,428 
Window, W.. Dot Watson. oj 66:6 jeccie sie 0 coer 702,754 
Window frame and sash, A. Rasner 
702,586 to 702,588 
Wire stretcher, A. Cross of Albert........ 702,543 
Wire stretcher, LE. M. Wand + 702,648 
Zine, extracting, Babe & Tricart.......... 702,764 
Zine or electrotype plates, frame or base 
for, S. Waterman ......... eoccccseee 102,606 
DESIGNS. 
Buekle, belt, L. B. Prahar........ saleleters eee 30,957 
Cabinet, dressing, J. C. Taylor .- 35,956 
Casket trimming, FE. R. Sargent............ 35,959 
Cushion cover, portrait, FE. Solomon...... 35,958 
Die or similar article, H. D. Call.... .. 385,962 
Fabric, woven, J. W. Landenberge 35,961 
Receptacle, KE. Goetze... 3 aka 35,953. 
Stove, W. V. Robinson.. 35,954 
Stove or range, cooking, F. . 35,955 
TRADE MARKS. 
Binoculars, FE. Colmont..... 38,463 
Bookbindings, T. R. Towler.. 38,45-4 


Boots and shoes, Chick Brothers. . . 38,448 
Boots and shoes, Roberts, Johnson & t 
Shoe Co. 38,449 to 38,451 


Brushes, certain named, Leopold Ascher Co. 38,462 


Crackers and biscuit, C. D. Boss & Son.... 38,479 
Drillings and sheetings, G. L. Montgomery. 38,453 
Finger rings, Ostby & Barton Co...... 2... 88,455 
Tire engines, steam, American Fire Engine 

MOOS Foes sarsy tr aragy ac pladertesi chotehecaythorensts. clekemboss eeersr 22 38,496 
Flour, wheat, Miro (Sociedad en Coman- 

LDCS). cas ces erst Makers ies lerailslosel Saserenesedi zed acon coal gss 38,478 
Food, relishes, and medicinal preparations, 

certain named, Ox-Beef Company of 

ATIEGII CEN hei aaron. Aiduereelnuste sty Oa, Thee screen 38,472 
Grocers’. sundries 

SE RTOs, es cagevn tek oe) she egret ened wae » 38,475 
Harmonicas, mouth, Firm of M. ITol 


’ 
38,456 to 38,460 

Heating apparatus and thermal appliances, 

eertain named, Nash Regulating Valve 

SO rials Paage: sxb aidcahop fens. c/ akc Tva here Sanaa tesaiacets 38.494 
Match safes, C. C. Pitts... 38,461 
Meal and flour of corn, wheat, oats, and 

other cereals, Andersen & Darrow..... 38,477 
Medicinal herb compound, W. HH. Eldred.... 38,466 
Medicinal preparations, certain named, 

Ghelte “Chemical: “GG. ew ca sinter etek sis eleva 38,467 
Medicinal preparations for the cure of ecr- 

tain named diseases, Dr. foote Chemi- 

cal Co. 
Medicine for inflammate 0 

Moore ye 
Metal. polish né& 
Mineral bearing sands and ores, 

EINSUEIN sara cns, Mespaats siya 5a yates anise Rate Sam ctaaavel 
Mineral water and carbonated beverages, 


natural, J. I. Peterson 
Needle for vaccinating animals, O. Thomas. . 


38,474 


Oi and citronella oil, China wood, EK. ITill’s 

Son & Co. : 
Ointment, toilet, W. 8S. 
Packing house — products, 

PONV UNE Geo GEG sore: aisle: aia yofoib ee fore! Sve yi ecarer oust oe 38,480 
Paint for metal surfaces, ‘Chemi 

Manntineturings Go. cscs ce ce oes bee 38,490 
Perfumery, J. & E. Atkinson, VLimited.... 38,483 
Preparation for treatment of the skin, 


Nquid, Great Century Medicine Co..... 38,481 
(Continued on page 469) 


“Sure Signal” AIR PUMP WHISTLE 


An independent, ever-ready Whistle for boats and launches 
operated by other than steampower. Noair tank, ne fuss or 
bother; simply pull the handle and produce a clear musical 
tone reaching a half mile. Not a toy, but a practical, power- 
ful, perfectly made Chime Whistle. Grass or nickel. 30 in. high. 
An ornament to any boat. Not expensive. Send for Price List. 


BOWEN MFG. CO., South Street, Auburn, N. Y. 


MARINE Motors 


2 to 7 H. P.—$95 to $220 


Have more practical features, fewer parts and 
require less attention in operation than any 
machine in their class. 


Cc. Le. BARKER, NORWALK, CONN. 


GERE GASOLINE ENGINES 


IMPLEST BOAT ENGINES MADE 


CABIN«~-OPEN BOATS 


ENGINE CASTINGS, BOAT FRAMES 
GEO.H.GERE YACHT XUNCH Wks, 
GRAND RAPIDS.MICHIGAN. 


Apple Economical Gas Engine Igniters. 


Are positively the best built for 
Stationary, Automobile and Ma- 
rine Gas Engines, either touch or 
jmp spark system. We are the 
leaders in the manufacture of Ig- 
niting Dynamos, Magnetos, Gov- 
ernors, Coils, Plugs, etc. Write for 
printed matter. The Dayton 
tlectrical Mfg. Company, 
No. 80 South St. Clair St., Dayton, 
Ohio, U.S. A. 

New York stock carried by Chas. E. Miller, 97 
Philadelphia Office, The Bourse; Chicago Office, 1 
St. Louis stock carried by A, L. Dyke, Linmar Buildin 


° RELIABILITY 


Ease of Handling, Running 
Qualiti trength and Finish. 
Impossible to tell all about 
them here. Write 
Jus for catalogue. 
Inguiries cheerfully 
# answered. Desirable 
agents wanted. 


\ The Conrad 
Motor Carriage 


NEW CAT FOR 4 STAMPS 


Howard Two and Four Cycle 
MARINE 
AND 
AUTOMOBILE 


MOTORS 
Write for Cat. 
Grant Ferris Co. 
Troy, N. Y 


A TRUSGOTT BOAT 


Simple, Safe, Reliable, Speedy. 


1417 Niagara St. 
BUFFALO, N. Y- 


75 Miles & Return--5:5 gts. Gasoline 


That is the record of the KENSINGTON in a trip 
from Paris to Maulau and back. Best in build and cer- 
tainly the most eco- 
nomical in fuel. 
Made on the Jatest 


French Darracq inns) = 
Model, artillery ios 
wheels with 3! in. pwr fave 


DD 
tires, speed from 2! f Sim 
to 38'miles an aoa = SS) - ws Z) 
as you choose. 8 : ¢ 
qts: of Gasoline will 
carry, you aS anllee = = 
A safe, speedy an > ‘KE £2000 
elegant vehicle. PRICE 2,000. 
We are also builders of moderate priced steam and 

. electric vehicles, 
Kensington Automobile Mfg. Co., - - Buffalo, N.Y. 


GAS ENGINE 
IGNITERS 


, for Marine, Stationary and 
» Automobile engines. Will 
save their cost many times 
over in one year. 

Write for circulars. 
The Carlisle & Finch Co.. 
233 E. Clifton Ave., Cincinnati, O 


Bicycles Below Gost 


Built either cabined or open in sizes from 16t0100 feet 
inlength. For catalog giving full information write 


Truscott Boat Mfg. Co.; 


ST. JUSEPH, MICE. 


Telephones 


Each telephone its own Central, one 
bmovement to call, nothing to turn back. 


= 5000 Bicycles, overstock. For 30 days x 5 3 
‘ES only we wilt sacrifice at less than Bak Saves half your time without using unre- 
. factor’ liable automatic attachments. Only one 
ost, Mew 1902 Models. : 


cost 


“Bellise,’’ comicto $8.75 


“Gossach,”’ Sica $9.75 


“‘ Siberian,”’ svexty $10.75 
“‘Neudorf,,”” kos Racer, 999, 7 
no finer bicycle at any pice. $11.75 

Choice of M. & W. or Record tires 
and best equipment on all our bicycles. 
a Strongest guarantee. 

We SHIP ON APPROVAL 

C.0.D. to anyone without a cent deposit 
& allow 10 DAYS FREE TRIAL 
before purchase is binding. 
500 good 2nd-hand wheels $3 to $8. 
Do not buy a bicycle until you have written 
for our free catalogues with large photographic 
engravings and full descriptions. 


MEAD GYGLE GO. Dept.59W, Chicago. 


Beiter tian hed Lead 


movable part, nothing to get out of order. 
The only Central Battery and Central 
Coil System in use. Especially desirable 
for business plants of five to twelve 
stations, radius of 1,000 feet. Efficiency 
guaranteed. 

Office of SCIENTIFIC AMERICAN. equipped. 


SPENCER ELECTRICAL CO., 
103 Greenwich St., New York. 


10 Per Cent. To 50 Per Cent. SAVED 


on all makes of 


CAMERAS 


Headquarters for Buying, Selling 
and Exchanging Cameral or Lenses 


Photographic Supplies 
of every description. The bargains 
. weoffer will surprise you. Just out 
—new 68-page Illustrated Catalegue 
and Bargain List—mailed free. 


3 Millen’s 3 
French Satin Jr. 


The STANDARD blue print paper of the world 
—not the ordinary kind, but a perfect paver for 
pootorrapliic work, perfectly made and perfect- 
y packed in sealed tubes. ‘The delight of the 
professional and amateur PHOTOGRAPHERS. 
here is no better, it is the best. A postal card 
will bring full information of French Satin Jr. 
and our other photographic specialties. 


For making joints in gas pipes, steam pipes, water 
pipes. comnressed air pipes, and putting around 
gaskets and flanges, caps, headers, bolts and nuts, 
nothing excels 


DIXON’S 
PIPE-JOINT COMPOUND. 


Joints can be easily taken apart after years of use 
even when the pipes are rusted. Manufacturers, 
machinists, engineers, contractors and gas com- 
panies freely use and endorse it. Booklet free. 


JOSEPH DIXON CRUCIBLE CO. 
Jersey City, N. J. 


D L HOLDEN 
REAL ESTATE TRUST BLDG PHILA.,PA. 


OLE “MANUFACTUREP. 


EGEALED ICE MACHINES 


SEE FIRST PAGE SCIENTIFIC AMERICAN SEPT.2.1899, 


THE J. C. MILLEN, M. D., Ss Denver, 
PHOTOGRAPHIC CHEMICAL CO., se Colo. 


SIXTEENTH REVISED AND ENLARGED EDITION OF 1901, 


et The Scientific American 


Guclopedia of Receipts, Notes and Queries. 


15,000 RECEIPTS. 734 PAGES. 
Price, $5.00 in Cloth. $6.00 in Sheep. $6.50 in Half Morocco. 


This work has been revised and enlarged, 


900 NEW FORMULAS. 


The work is so arranged as to be of use not only to the 
snecialist, but to the general reader. It should have a place 
in every home and workshop. A circular containing full 


Post Free. 


AND 
QveRIes 


TABLE OF CONTENTS will be sent on application. : 
Those who already have the Cyclopedia may obtain the 


190T APPENDIX. 
Price, bound in cloth, $1.00, postpaid. 


MUNN & CO., Publishers, 361 BROADWAY, NEW YORK CITY 
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(8626) A. E. L. asks: With our 12 
horse gasoline engine we frequently have power 
to spare. Would it be practicable to run a small 
dynamo for charging battery like the new 
Edison storage, ‘to be used for mobile, lighting 
warehouse and furnishing spark for engine, 
and if so, what kind of outfit would be best 
adapted to our wants? A. It is quite prac- 


ticable to use the excess of power from your} 


gas engine in running a dynamo for lighting 
or charging storage battery or any other elec- 
trical work. We have no special dynamo to 
recommend. Any one giving the voltage and 
current suited to your battery will be all right. 
The company from which you buy the battery 
will put you in the way of getting a suitable 
dynamo. 


(8627) C. E. B. asks how to rewind 


the following 50-volt, 30-ampere incandescent 
dynamo so as to deliver 115 volts and 30 am- 
peres. The armature is of the slotted drum 
type, 4 inches diameter, 5 inches long, and 
contains 20 slots, each slot containing eighteen 
No. 14 B. & S. double cotton-covered wires ; 
speed of armature 1500 R. P. M. A. To double 
the voltage of your dynamo, you must double 
the number of coils on the armature, the 
number of turns remaining the same. The 
field coils should be rewound with twice the 
present number of turns, using wire of one- 
half the size of the wire now upon them. By 
double the size is meant twice the sectional 
area. You can then increase the speed to about 
1800 R. P. M. and bring the voltage up to 
115 or thereabouts. We do not think you can 
then get 30 amperes at the higher voltage. 
This is about 2 1-3 times the present output; 
and if the field is now anywhere nearly satur- 
ated, it cannot be made to give so much more 
than it now gives. 
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Wen the mile she eed record (Class 1,000 te 2,000 peunds) in 1:1735; won | STATE LINE MFG, CO., Chattanooga, Tenn., U.S 
i 


—S". 
——— PRICE $250.00 
Fitted with the New Orient 3 H. P. Motor. 
Speed over 40 Miles per hour. 
The Most Powerful Motor Bicycle in the World. 


the official hill climbing championship, and evolved a blue ribbon 407 Chambers St.. New York. Business men wanted for cities of 10,000 and over - i 
winner in the 100-mile non-stop endurance contest. to open exhibition parlors or stores for the dis- Write for Particulars. Agents Wanted. 


a wi fe 8 Pal art te at ma ele: ‘apa Or BOSEAR: | GOOD INCOMES M4DE play and sale of our WALTHAM MFG. CO., Waltham, Mass. 
i Winton Motor Carriage Co evelan | 99 = 
5 _| by selling our celebrated goods. “KEYL ESS Cc LOCK, 


New York. CuIcaGo. Boston. PHILADELPHIA. 
tecl Just being introduced to the public. Clocks are 
26% to 30% Commission. self-windmng and run a year without attention; 
BEST AND MOST 33c no one will buy key wound clocks when they see 
° 


: BRISTOL’S 
RECORDING INSTRUMENTS. 


Pressure Gauges, Vacuum Gauges. Volt- 


ECONOMICAL. and have an opportunity to buy the latest thing; meters, Amperemeters, Wattmeters, and 
full line of samples now ready; parties hav ing $500 ‘Ihermometers, make continuous records 
1-lb. trade-mark red bags. and upward to invest and al ity to manage can Day and Night: Will pay for themselves. 
a Good Coffees, 12c. and_ 5c. secure agency for cities not already taken; parties Every nBDecaeatt fully guaranteed and 
mq 8 Good Teas, 30c. and 35c. making arrangements now will bave name appear sent on 30 days’ trial. a Send for Circu- 
fe} TheGreat American Tea Co. in our advertisements. Address The United States lars and Specimen Cha’ 
° : Clock Co., executive offices, No. 405 Broome Street, b 
QA S : 31 &33 Vesey St., New York. New York. 7 The Bristol Company "Water ary Conn 
6 Be bb P.O. Box 289. — SILVER MEDAL PARTS EXPOSITION. 
iJ - 
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WRITE FOR OUR ILLUSTRATED CATALOG 


BRECHT AUTOMOBILE CO., = ST. LOUIS, MO. 


CHARTER ENGINE 
(SRD) evar Sue 


Stationaries, Portables, Sawing Outfits, 
Hoisters, Engines and Pumps. 
Fu eL—Gasoline, Gas, Distillate. 
Send for Illustrated Catalogue and Testi- 
Moniails, and State Your Power Needs. 


CHARTER GAS ENGINE CO., Box 148, STERLING. ILL. 


S750 


HYDRO-CARBON. 
20-Mile Speed. 
20 per cent. Grades. f 
100-Mile Gasoline Tank. 
800-Mile Water Tank. 
900 Ibs. 6H. P. Actual. 
Write for Catalogue. 

FRIEDMAN AUTOMOBILE co., 

8 E. Van Buren Street. Chicago, IL. 


THE GRIFFIN MILLS which we have sold for this 
purpose will produce 50,000 barrels of Portland cement 
a day, or over 15,000,000 barrels a year. No other 
mill approaches such a record, because no other mills 
begin to work as cheaply or as satisfactorily. Write 
for our illustrated descriptive catalogue. 


MILL 


BRADLEY PULVERIZER CO, BOSTON.NEW YORK.CHICAGO. 


All varieties at lowest prices. Best Railroad ] 


Seales ® Track and Wagon or Stock Scales made. a 7: 

NEW ENGLAND WATCHES See ee ee eee | LES \S) An Awkward Position 
Money. Lists Free. CHICAGO SCALE Cu., Chicago, IIL. | ; will best test the comfort of the 

NEW YANKEE SUSPENDER 


Every pair guaranteed. Trimmings 


have a world-wide reputation 
gained by results as accurate 


imekeepers. We make all 
sizes and styles. We sell only 
complete watches. Catalogs 


a 7 sent on request. DRILL GRINDERS y i cannot unk, Special sine fee for boys. 
A new folding Used in all Government Shops. Has 7 c. aha wep ceed Box $22 4 


THE NEW ENGLAND WATCH CO. 


37 & 39 Maiden Lane 131 Wabash Ave., 
New York Chicazo. 


Claus Spreckels Building, San Francisco. 


no equal for simplicity. Al] adjustments done 

away with. After using two months one firm 

wrote, “It has already paid for itself.” 

Send for catalog E showing 15 styles. 
WILMARTH & MORMAN CO. 

158 Canal Street, - Grand Rapids, Mich. 


KODAK 


ge he Doeheb cumest tor Garon PRELATSURFAtEs RESTFUL SLEEP ELECTRIC Envelope 


1 acity, 150 per minute. Not 
the vest pocket, at S1X R pE Raconteabam In Camp, on the Yacht and at Home. onkya ime and labor saving 
dollars. Makes pictures UN DEM cHeBEsiv@ CoLnusitisn “Perfection” Air Mattresses, | testy “thao 
1% x 2% inches, loads in CUSHIONS ‘and PILLOWS. wad catnll mei 
daylight, has a fine men- | | FREDERICK PEARCE : tical. vA ma- 

‘ ? é hine of it. 
iscus lens, brilliant finder, | | 216 WILLIAM STREET Write for par- 
automatic shutter—in fact, N. ¥. CITY 

s 9 
has the “Kodak quality ” all | | M7aesipeeee Ge At MECHANICAL 


ticulars and list 
. Our factory is 


of users. Thexton Electric Envelope Sealer Co., 
uipped with the best up-to-date machinery and tools 
the way through. We make a specialty of model work for inven tors, who 


50 La Salle Street, Curcaco, Inn. 
have the benefit of assistance from i Style 61, Camp Mattress with Pillow attached. 
No. 0 Folding Pocket Kodak, for pics dept. Further information on application. ees Also showing Mattress deflated. ll ll ar ee ee N 
tures 1%x2%inches, + $6.00 | | Clean and Odorless, will not absorb moisture. 


Canis Cartridge, 12 ex 28 ‘) ESS 5 Ta SO S Can be packed in small space when not in use. sac FOE sen 

posures, 1% x2%, =» «+ ‘ 

Dba eorineunes. ok. a ms. AS FOR TOOLS, SAW Ea Beruch fon Te trates. Catalogue. AUTOMOBILES 

Wi JESSOP & MECHANICAL FABRIC CO., PROVIDENCE, R. I. 
EASTMAN KODAK CO. 

FOOT-POWER. 

Cree ete Tene he Rochester, N. Y. LAUNCH 

$4,000.00 in prizes for Kodak and Brownie Pictures. with 

ADJUSTABLE 
SEATS. 


AMERICAN DESK & STOOL CO., without saying. We also manufacture Gasoline Launches, Canoes (Canadian Model), St. Lawrence Skiffs. Dept. C. Pittsburg, Pa. 
33 Howard St., Just Fast of 434 Bway. We build to any model specified. The Launches we carry in stock are the most suitable for our boat motors. 
New York City. DURAND MFG. CO., 219 South Avenue, Rochester, N. Y, 


DICKERMAN’S DURABLE DESK. Sometimes when a man starts a Gasoline Launch he says something. Our Foot-Power Launches go AMERICAN TUBULAR WHEEL CO. 


© 1902 SCIENTIFIC AMERICAN, INC 


